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1.0 INTRODUCTION

This workplan has been prepared to define the scope of activities required to perform the initial

tasks for the Source Control Operable Unit (SCOU) at the Southeast Rockford Groundwater

Contamination site in Rockford, Illinois. This portion of the SCOU will involve a source area

investigation and preparation of a data interpretation Technical Memorandum. Initial sampling

events in the study area by the Illinois Department of Public Health (IDPH), the USEPA

Technical Assistance Team (USEPA TAT) and Illinois Environmental Protection Agency (IEPA)

indicated that an east-west trending plume of volatile organic compound (VOC) contaminated

groundwater extended from the vicinity of 8th Street and Wills Avenue to the vicinity of 23rd

Street and Reed Avenue. Additionally, Rockford Water Utility (RWU) has experienced VOC

contamination in several of its municipal wells since 1981. Municipal Unit Well 35 (UW35),

which is located within the groundwater study area, was taken out of normal service in 1985

due to VOC contamination. The original site boundaries for the Southeast Rockford
\ i

Groundwater Contamination site were proposed for inclusion on the National Priority List

(NPL) in June 1988, and the site was added to the NPL in March 1989 as a state-lead, federally

funded Superfund site.

s

From June to November of 1990, USEPA Emergency Response Section conducted a "removal

action" which consisted of providing water main extensions and service connections to

residences with private wells that equalled or exceeded 25 percent of the Removal Action Level

for VOCs. Concurrent with this removal action, Camp Dresser & McKee Inc. (COM), under the

direction of IEPA, conducted the Operable Unit Remedial Investigation and Feasibility Study.

This study consisted of sampling of 117 residential, commercial, and industrial wells for VOCs

and metals, identifying areas where contaminant concentrations exceeded MCLs for VOCs and

evaluating alternative water supply options for private well owners. As a result of this study,

additional water main extensions and service connections were installed and a granular

activated carbon treatment system was installed at UW35 so that it could be brought back into

service to help ease the increased water demand.
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From June to October of 1991, COM and its subcontractors, under the direction of IEPA,

conducted the Phase I Remedial Investigation. In Phase I the groundwater study area was

expanded from the original NPL site boundaries to an area of approximately 5 square miles.

The Phase I area was bounded on the north by Harrison Avenue, on the south by Sandy Hollow

Road, Wendy Lane to the east, and the Rock River to the west (see Figure 1-1). Phase I activities

included a 225-point soil gas survey, installation of 33 monitoring wells at 11 locations,

hydraulic conductivity testing, groundwater sampling and analysis of the 33 Phase I wells, 19

Illinois State Water Survey (ISWS) wells and 16 industrial wells, and subsurface soil sampling

during drilling. The Phase I study was designed to define the nature and distribution of

groundwater contamination, define local geology and hydrogeology, and to gain preliminary

information on potential contaminant source areas.

Phase II field activities conducted from January 1993 to January 1994, included a soil gas survey

of twelve potential source areas, soil boring installation and sampling, monitoring well

installation and sampling, residential well sampling, residential air sampling, and Source Area 7

test pit soil and ambient air sampling. During the Phase II field activities, 212 soil gas points

were sampled, 44 monitoring wells were installed, 55 subsurface soil borings were drilled, 116

subsurface and 10 surface soil samples were collected, 165 groundwater samples were collected

from monitoring wells, 24 groundwater samples were collected from residential wells, 20

residential air samples were collected, and two test pits were excavated in the study area. The

Phase II study was designed to further define the extent of groundwater contamination within

the Phase I groundwater study area, provide screening information on existing and newly

identified source areas, and evaluate contaminant fate and transport.

The results of the Phase I and II groundwater investigations indicated several contaminant

source areas that contribute to the groundwater contaminant plumes. The source areas of

interest in the Source Control Operable Unit (SCOU) are shown in Figure 1-1. This operable

unit is designed to provide the data necessary to support the evaluation of feasible remedial

alternatives for source control. As a provision of the groundwater remedy, source control is

proposed in order to meet ARARs within the time frames outlined in the groundwater Record

of Decision (ROD). Residential hook-ups were also proposed in the groundwater ROD.
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This work plan provides a description of the study area in Section 2, the scope of work for the

SCOU activities in Section 3, project staffing in Section 4, and project schedule and budget in

Sections.
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2.0 SOURCE AREA DESCRIPTION

The area surrounding the source areas is predominantly urban and suburban residential,

including scattered industrial, agricultural, retail and commercial operations. A small industrial

park is located in the vicinity of Laude Drive and 22nd Street. Other industrial areas are located

along Harrison Avenue from Alpine Road to the Rock River. Agricultural areas are present near

Area 7. ( .

The area surrounding the source areas is predominantly flat-lying and slopes gently westward

towards the Rock River, but locally contains low-relief hilly areas. Maximum topographic relief

from Area 7 to the Rock River is approximately 160 feet.

The stratigraphy beneath the source areas consists of bedrock with locally significant subsurface

relief that is overlain by unconsolidated glacial sediments of variable thickness. The uppermost

bedrock .unit is generally dolomite, which forms a subsurface valley greater than 200 feet deep

in the western part of the study area. Glacial sediments are thickest within this bedrock valley

and thinnest on the valley flanks. The glacial sediments and the bedrock constitute two

hydraulically-connected aquifers; no areally extensive aquitards have been identified between

the unconsolidated deposits and the dolomite.

Four source areas will be investigated during the Source Control Operable Unit (SCOU)

activities. Area 7 is primarily an undeveloped area whereas Areas 4, 9/10, and 11 are primarily

industrial areas. CDM conducted background review for some of the industries located in

Areas 4,10 and 11. At this time little is known regarding activities in Area 9. The existing

information on Areas 4, 7,9/10, and 11 is summarized below.

Area 4

Swebco Manufacturing, Inc. at 2630 Marshall Street is a precision contract machining shop

producing metal parts. This is the only industry located in Area 4. The present management

acquired ownership in 1985 under the name of Pro-Tool Manufacturing Co. then changed to

I:1681-14-workpUn\se«2ver2 2-1



Swebco Manufacturing, Inc. in 1990. The company did use a solvent, although its contents are

not specified. However, naphthenic distillate petroleum, hydrocarbons, and mineral spirits are

all components of compounds used at the facility. There are three underground tanks present,

in unknown condition. They are currently thought to be empty, but their past contents were

fuel oil and waste oil. The area around the tanks was sampled once, indicating benzene,

toluene, ethylbenzene and xylene (BETX) contamination. When asked about past releases,

Swebco described two spills of water-soluble coolant.

The Area 4 contaminant plume consists primarily of TCA and is relatively small compared with

the other source area plumes. The high VOC concentrations detected exist near the top of the

saturated zone. The maximum thickness of the suspected NAPL is at least eight feet. The VOC

contaminant concentration ranges for Area 4 are provided in Table 2-1.

Area 7

Area 7 is primarily an undeveloped area that has a children's playground, tennis courts and

basketball court. Some of the land has been planted with soy beans in the past. Previous work

in Area 7 has identified contamination in the central, south and eastern portions of the area.

Additional work will be conducted in the north, northwest, and southwest parts of the area.

Historical aerial photographs indicate that wastes were likely disposed in Area 7 from 1958 to

1970. Recent information indicates that hazardous waste disposal probably occurred from the

late 1950s to early 1960s.

The contamination plume in Area 7 consists of chlorinated VOCs (TCA, PCE, TCE, and 1,2-

DCE) and aromatics (xylene, ethylbenzene and toluene). The range of VOC contaminant

concentrations detected in Area 7 is provided on Table 2-1. The plume begins in Area 7 and

gradually migrates from the shallow portion of the aquifer system to maximum depths of about

200 feet between MW103 and MW101.
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Table 2-1
Range of VOC Contaminant Concentrations

In Areas 4, 7, 9/10 and 11

VOC Contaminant Concentration Ranges

Contaminant

Benzene
1, 1-Dichloroethane
1, 1-Dichloroethene
1, 2-Dichloroethene (total)
Chlorobenzene
Tetrachloroethene
Toluene
1, 1, 1-Trichloroethane
Trichloroethene
Xylene

Concentration Range
in Soils (ppb)

BDL-2J
BDL
BDL
BDL
BDL-2J
BDL-1J
BDL-41
BDL-360,000
BDL
BDL

- Area 4 • . .

Concentration
in Groundwater (ppb)

BDL
26J
10J
25J
BDL
BDL
43J
1,000
28J

.28]

VOC

Contaminant

1, 1-Dichloroethane v

1, 1-Dichloroethene
Chloroform
1, 2-Dichloroethane
1, 2-Dichloroethene (total)
Ethylbenzene
Tetrachloroethene
Toluene
1, 1, 1-Trichloroethane
1, 1, 2-Trichloroethane -
Trichloroethene
Vinyl Chloride
Xylene

Contaminant Concentration

Concentration Range
in Soils (ppb)

BDL-240J
BDL-11J
BDL-2J
BDL-180
BDL-49,000
BDL-31,000
BDL-260,000
BDL-23,OOOJ
BDL-380,000
BDL-7J
BDL-130,000
BDL
BDL-210,000

Ranges -Area 7

Concentration Ranges
in Groundwater (ppb)

BDL-220J '
BDL-180J
BDL-23
BDL-13

BDL-5,900
BDL-210

BDL-1,200
BDL-170
BDL-8,000
BDL
BDL-650
BDL-75
BDL-1,100

Contaminants included in these tables include chlorinated VOCs and the more common non-chlorinated
VOCs. Semivolatiles have been found at both source areas, but were not found to have a significant
impact on groundwater quality. These contaminants include low concentrations of naphthalene,
methylnaphthalene, phthalates, polyaromatic hydrocarbons, PCBs and pesticides.
Notes: BDL - Below Detection Limits

J - Estimated Values
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Table 2-1 (Continued)
Range of VOC Contaminant Concentrations

In Areas 4, 7, 9/10 and 11

VOC Contaminant Concentrations - Area 9/10

Contaminant

Chloroethane
1, 1-Dichloroethane
1, 1-Dichloroethehe
1, 2-Dichloroethane
1, 2-Dichloroethene (total)
Ethylbenzene
Tetrachloroethene
Toluene
1, 1, 1-Trichloroethane
1, 1, 2-Trichloroethane
Trichloroethene
Vinyl Chloride
Xylene

Concentration Range
'" in Soils (ppb)

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Concentration Ranges
in Groundwater (ppb)

BDL-500
BDL-2,100
BDL-410
BDL-6J
BDL-210
BDL-19
BDL-50J
BDL-420

'' BDL-1,400
BDL-60J
BDL-140
BDL-14
BDL-77

Contaminant

Benzene
Ethylbenzene
Tetrachloroethene
1, 1, 1-Trichloroethane
Trichloroethene
Toluene
Xylene

VOC Contaminant Concentrations -

Concentration Range
in Soils (ppb)

BDL-1,500
BDL-590,000
BDL-46
BDL-3J
BDL
BDL-1,400,000
BDL-2,300,000

Near Area 11

Concentration Ranges
in Groundwater (ppb)

BDL-23J
BDL-2,OOOJ
BDL
BDL-860
BDL-170J
BDLv310,000
BDL-9,500

J

Since soil samples were not previously collected in Area 9/10, contaminant ranges in soils were not
available. Sourcddata for Area 11 is incomplete. Area 9/10 and Area 11 will be fully characterized in
operable unit 3 (source control).

Notes: BDL - Below Detection Limits
J - Estimated Values
N/A - Not Available
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Area 9/10 " . . . .

Area 9/10 contains numerous industries, several of which are no longer active. Sundstrand's

Plant 1, located at 2421 llth Street, in an active facility that manufactures aircraft parts for

constant speed drives. Nylint leases a warehouse located south of Sundstrand for the storage of

steel and plastic toys. Stephen Paoli Manufacturing, located at Eleventh and Harrison currently

manufactures food processing equipment. The Rockford Products and Fastners facility located

on 9th Street west of Nylint is active.

To the west of Paoli, along Harrision Avenue are several inactive facilities including the former

Rohrbacher Manufacturing, Libby Oil and Chemical and Nu-Clo. An additional inactive facility

is located at 2401 llth Street, Mid-States Industrial, which manufactured various tools, pipes

and valves.

There are several parking lots within the 9/10 area and a few commercial establishments. There

is a new warehouse facility for J.L. Clark located along Twenty-Third Avenue that is nearing

completion. To the north of Twenty-Third Avenue is a residentialarea.

The Area 9/10 contaminant plume consists mostly of chlorinated VOCs; the aromatics

ethylbenzene, toluene and xylene also present. Detected VOC contaminant concentration

ranges in Area 9/10 are listed on Table 2-1.

Area 11

Rockford Coatings Corporation, located in Area 11, discontinued operations at 1620 Harrison

Avenue in 1983. The company manufactured different paint products, including air-dry and

baking enamels, lacquers, and water-based paints. Use of chlorinated solvents at the facility is

unknown. Waste from the facility was handled by Acme Solvents in the early 1980s.

Rockwell International Graphics at 2524 llth Street manufactured gears and rollers for

newspaper presses until approximately 1991. The facility used 1,1,1-trichloroethane for cleaning

rollers until 1983. The property is now owned by P.H. Partners Co., which leases it to Rohr
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Manufacturing. According to P.H. Partners Co., the property was leased to Sundstrand during

the Korean War. P.H. Partners initially denied access for Phase II investigative work on their

property during the groundwater RI/FS. A railroad right-of-way is located adjacent to the

property, to the south. This land is owned by Aetna Plywood. There was an environmental •

assessment performed on the property ("Environmental Assessment, Former Railroad Right-of-Way,"

by Dames & Moore, 1990), which indicated some areas of concern. The work and sampling

results outlined below are from this assessment. One such area was a section of stained soil

adjacent to a concrete slab on the P.H. Partners property. It appeared that a Rockwell Graphics

dumpster had leaked cutting oils onto the ground surface. A grab sample of soil indicated

15,900 ppm total petroleum hydrocarbons (TPH). TCE was detected in this area at 21.3 ppb. A

monitoring well (MW-3) placed in this area indicated 2.5.ppb PCE, 36.6 ppb TCA, and 7.4 ppb

TCE. Also, a pit to the north of the former Rockwell Graphics property contained standing

water with an oily sheen; a soil sample adjacent to this pit contained 460 ppm TPH. Other areas

of concern in the right-of-way south of the former Rockwell Graphics property are a bunker,

reportedly used by Rockford Varnish Company (formerly at llth Street and Harrison Avenue),

that was seeping a tar-like substance. A monitoring well (MW-2) in this area indicated 1,150

ppb TCA and 302 ppb TCE. A second area was the portion of the right-of-way near the above-

ground tanks, located just south of the right-of-way. A monitoring well (MW-1) in the right-of-

way and near these tanks did not indicate contamination from chlorinated solvents, but did

show a concentration of toluene at 604 ppm.

The Area 11 contaminant plume consists primarily of aromatics (xylene, toluene and

ethylbenzene), though elevated concentrations (up to 2,900 ppb) of several chlorinated VOCs

are also present. There appears to be two separate NAPLs in Area 11, the larger NAPL has a

thickness of generally 5 to 10 feet and locally as great as 25 feet. VOC contaminant ranges in

Area 11 are listed in Table 2-1.

M6SM4-workplan\sect2v«2 . 2-6



. 3.0 SCOPE OF WORK

3.1 DETECTIVES OF SOURCE CONTROL OPERABLE UNIT

The Phase I and II Remedial Investigations, both conducted by Camp Dresser & McKee Inc. (CDM)

under the direction of the Illinois Environmental Protection Agency (IEPA), have identified several

source areas of volatile organic compound (VOC) contamination in southeast Rockford, Illinois.

The source areas of interest are Areas 4,7,9/10, and 11. These areas either contain or are likely to

contain significant concentrations of VOCs that contribute to groundwater contaminant plumes

delineated during the Phase I and II investigations. The field investigation is designed to delineate

the horizontal and vertical extent of contaminant sources, including any NAPLs that may be

encountered. The primary objective of the Southeast Rockford Source Control Operable Unit

(SCOU) study is to provide detailed information to support source remediation. Source

remediation is included as a component to the selected groundwater response action outlined in the

groundwater ROD. The groundwater study is referred to as Operable Unit 2 in the ROD document.

In addition,'some long term objectives of the SCOU include establishing soil cleanup objectives

using chemical and physical data, and performing a focused feasibility study to identify and

evaluate options by which final remedial action objectives can be met. These long range tasks are

not included in this workplan. The preliminary tasks for meeting the SCOU data gathering

objectives are described in the sections below.

3.2 QUALITY ASSURANCE PROTECT PLAN ADDENDUM

An addendum to the Quality Assurance Project Plan (QAPP) will be prepared to document all

aspects of quality control and quality assurance for the project. Sampling quality control measures

(including documentation, sampling matrix, frequency, and standard materials) will be specifically

identified. Laboratory quality control for all aspects of analyses will be included as well as

equipment maintenance requirements. Data quality objectives will be specified for accuracy,

precision, completeness, and representativeness for each analytical parameter. Project quality

assurance and field and system audits will be discussed as well as data validation, documentation,

and reporting.

M681-14-workplan\secOver2 3-1



The Sampling and Analysis Plan (SAP) will be an appendix to the QAPP addendum and will

include a detailed description of all sampling and analyses to be performed during the

SCOU. Included will be procedures for field collection of samples, shipment of samples,

documentation, quality control, and chain-of-custody. Sampling location rationale will be

described and figures and descriptions of locations will be documented in the plan. The SAP
/ - '

will be designed to provide stand alone guidance for the field personnel conducting the field

activities. The plans will be submitted to IEPA and USEPA for review and approval.

3.3 HEALTH AND SAFETY PLAN

The health and safety plan (HASP) will describe health and safety procedures for SCOU

activities. This HASP will describe applicable provisions for the most recent revisions of the

following regulations and guidelines:

« OSHA Safety and Health Standards 29 CFR 1910 (General Industry), US

Department of Labor, Occupational Safety and Health Administration,

especially OSHA 29 CFR 1910.120, Hazardous Waste Operations and

Emergency Response;

• OSHA Safety and Health Standards 29 CFR 1926 (Construction Industry), US

Department of Labor, Occupational Safety and Health Administration;

• Occupational Safety and Health Guidance Manual for Hazardous Waste Site

Activities, US Department of Health and Human Services, Public Health

Service, Centers for Disease"Control, National Institute for Occupational Safety

and Health; and

i •

• Standard Operating Safety Guides, US Environmental Protection Agency

(EPA), Office of Emergency and Remedial Response PB92-983414 (1992).

This plan will be submitted to IEPA for review.
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3.4 SUBCONTRACTOR PROCUREMENT .

Subcontractors will be used for the drilling, soil sampling, and soil gas surveying tasks as

described in this work plan. Subcontractors will be selected based upon their qualification

to perform the work required, the availability of adequate equipment, cost, ability to meet

health and safety requirements, ability to meet the project schedule, and other appropriate

criteria which are pertinent to selection of a subcontractor.

3.5 SITE MOBILIZATION ^
f

Prior to the start of field activities, CDM will mobilize to the site. This activity includes

setting up site trailer and associated utilities, procuring the necessary equipment and

supplies, and coordinating with the subcontractors. In the project budget, the cost for most

of the field equipment, trailer, utilities and supplies has been included under the

mobilization task for ease of review. The costs for personal protective gear and specialized

equipment has been included under the specific tasks where they will be used. The project

budget for the field activities is based on the assumption that field work will take 2 months

and IEPA will supply organic vapoi n-eters, calibration equipment and all sample bottles.

3.6 SOURCE AREA INVESTIGATION

An investigation of Source Areas 4, 7, 9/10, and 11 (see Figure 3-1) will be conducted during

the SCOU to further define the extent of contamination in the vadose zone and to evaluate

whether dense non-aqueous phase liquid (DNAPL) is present. The field investigation

activities to be performed are described in the following subsections. Additional data may

be needed to develop site specific remediation goals. These data ,may include parameters

such as hydraulic gradient, hydraulic conductivity, estimate of infiltration, contaminant

source length, and mixing zone depth. This additional data may also be used for input to

future treatability studies.
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3.6.1 SOIL GAS SURVEY

A soil gas survey of VOCs will be conducted in Areas 4, 7, 9/10, and 11 prior to soil

sampling. These areas were identified from Phase I and n data, aerial photographs, site

visits, and information regarding industrial activities. The rationale for each SCOU soil gas

survey area is given in Table 3-1 and the locations of the soil gas areas are shown in Figure

3-1.

The proposed soil gas sample locations are shown in Figures 3.-2 through 3-5. A total of 298

(including contingency sampling locations) soil gas sample locations have been identified.

Analytes of interest in each area include:

1,1,1-TCA PCE

1.1-DCA TCE

1,2-DCE

Vinyl Chloride .

In addition, in Areas 9/10 and 11 the following compounds will also be quantified:

Benzene

Ethylbenzene

Toluene

Xylenes

Soil gas concentrations will be used to define contaminated areas in or near the sources. Soil

gas points will be spaced 50 to 100 feet apart in a rectilinear grid pattern where possible.

Deviations from this pattern may be necessary to avoid underground utilities or above

ground obstacles. A Geoprobe unit will be used to collect soil gas samples. The depth of

sample collection will vary with the depth to groundwater. It is anticipated that soil gas

samples will be collected at depths between 5 and 30 feet. Soil gas samples will be analyzed

shortly after collection using a gas chromatograph located at the site. Results of the soil gas

survey will be used to locate Geoprobe soil samples and deep soil borings.
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TABLE 3-1

RATIONALE FOR SOIL GAS AND
SOIL BORING WORK FOR SOURCE CONTROL OPERABLE UNIT

SOUTHEAST ROCKFORD

Location

Adjacent to Marshall
Street and Alton Avenue

East end of Balsam Lane

Adjacent to 9th Street
between Twenty-third
and Harrison Avenues

Northeast of llth Street
and Harrison Avenue

Soil Gas
Survey Area

4

'7

9/10

11

Proposed •
Soil Gas
Survey
Points

38*

27**

176***

57****

Proposed Soil
Borings

(Approximate

2

2

6

3

Rationale

Close off the northeast, east, and south portions of
the area.

Close off the northern boundary and southwest
corner of the area.

Augment existing soil gas data.

Augment existing soil gas data.

* Includes 6 contingency points
f* Includes 4 cpntigency points
* Includes 30 contingency points
f* Includes 10 contingency points

U681-14-workpUn-table3-l
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It is important to note that property access, particularly in Area 9/10, is critical to the success

of the SCOU field investigation. COM assumes that the agencies will obtain access for all

properties shown in Figures 3-2 through 3-5 in a timely manner. Lack of access will hamper

the field effort and likely result in an incomplete characterization of the investigated areas.

Area 4

The SCOU soil gas sample locations for Area 4 were chosen to close off the areas to the

north, east, and south of the Swebco facility (Figure 3-2). A contingency of six locations was

used for cost development.

Area 7

The SCOU soil gas sample locations for Area 7 (Figure 3-3) were chosen to close off the areas

to the north and southwest of the area investigated during Phases I and II of the Remedial

Investigation. Accordingly, the previous soil gas sampling grid was extended to achieve this

objective. A contingency of four locations was used for cost development.

Area 9/10

The SCOU soil gas sample locations for Area 9/10 were chosen to augment soil gas results
?

from the Phase II investigation which found low to moderate concentrations of VOCs at the

locations shown in Figure 3-4. Area 9/10 is the least characterized of the four source areas

addressed in this SCOU, and it represents a composite of two formerly separate areas from

the Phase II investigation. The former Area 9 is located west of 9th Street and the former

Area 10 is located east of 9th Street.

Although a total of 146 proposed sample locations are shown in Figure 3-4, the actual

number and position of the samples will depend on access and field conditions. The current

map is based primarily on a recent aerial photograph (1988) in which it is difficult to

distinguish consistently buildings from paved areas. Hence, the accuracy of some of the

features shown in Figure 3-4 are queried pending field verification. For the purpose of cost

development, it was assumed that queried areas consist of pavement only and that samples

will be collected from areas containing both buildings and pavement. A contingency of 30

locations was used for cost development.

I:1681-14-workplan\sect3ver2 ,3-11 '



Area 11

The SCOU soil gas sample locations for1 Area 11 (Figure 3-5) were chosen to augment soil gas

results from the Phase n investigation which found low concentrations of VOCs in the

southwest corner. The low VOC concentrations detected during the Phase H soil gas survey

likely resulted from masking effects produced by high concentrations of benzene,

ethylbenzene, toluene, and xylenes (BETX). Both VOCs and BETX compounds will be

quantified during the SCOU soil gas survey. A contintency of 10 locations was used for cost

development .

3.6.2 GEOPROBE SOIL SAMPLES

i

Soil samples will be collected with a Geoprobe unit from 25 percent of the soil gas sampling

locations to confirm the soil gas results and to help delineate the extent of soil contamination.

Samples will be analyzed by the USEPA Contract Laboratory Program (CLP) for volatile

organics in Areas 4, 7 and 11 and for volatile and semi-volatile organics in Area 9/10. Area

9/10 has no previous subsurface data available.

Sample locations will be selected to confirm hot spots and to better define areas where soil

gas concentrations begin to decrease. Two soil samples from the vadose zone will be

collected at each location and sent to the CLP for analysis. The first soil sample will be taken

from the interval exhibiting large soil gas concentration, and the second sample will be

collected at greater depth than the first where field headspace screening indicates little or no

organic vapors. A PID or FID will be used for field screening measurements.

3.6.3 SOIL BORINGS

Soil borings will be drilled in Areas 4, 7, 9/10, and 11 in areas where soil gas and for field

headspace measurements indicate high VOC concentrations. The primary objectives of the

deep soil borings are to determine whether DNAPL is present near the zones of highest

contamination, and to provide detailed information about the stratigraphy. The borings will

be sampled continuously with a split-barrel sampler and advanced until either a

contaminated clay unit or bedrock is encountered. Drilling will be conducted using either
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hollow stem augers or mud rotary, depending on the site conditions. In Area 7, bedrock is

expected to be approximately 80 feet below grade; bedrock is expected to be more than 100

feet deep in Areas 4, 9/10, and 11. Two borings will be drilled in Areas 4 and 7, three

borings in 11, and six borings in Area 9/10 because relatively little is known about the

subsurface conditions in, this area. Boring depth is expected to be 80 feet in each area except

in Area 11, where a 60 foot depth (approximately 30 feet below the water table) is anticipated

because of the predominance of compounds that are less dense than water. If field screening

indicates contamination at a depth of 60 feet at boring locations in Area 11 or at depths of 80

feet in Areas 4, 7 and 9/10, the borehole will be advanced to bedrock expected to be at a

maximum depth of 120 feet.

Soil samples will be visually examined, screened for organic vapors with a PID or FID, and

select samples will be physically tested to detect NAPL. The procedure for the visual

detection of NAPL in soil is described in the Sampling and Analysis Plan (SAP). In addition,

one soil sample from each boring in Areas 4, 7, andll

l^ciiermcal'analysis^f^^ Area9/10, two soil samples from each boring will
•'l .̂- ,̂.Ja-k^^^w.̂ î2^«i-.̂ ^ ;̂>;̂ ^-.5" .̂.v- S^ss&asiSlar ' •^gBBSS&B&f' . r °

be submitted for analysis ofllPSiii^laTLfielC* due to the
J •K '̂-o^ î̂ ^^ .̂O^^-g^

lack of existing data. Samples selected will be those also selected for field NAPL testing or

an interval with relatively high organic vapor readings. The sampling and analysis program

and sampling rationale is provided in the SAP.

3.6.4 - RESIDENTIAL AIR SAMPLING

Residential air sampling will be conducted by the Illinois Department of Public Health

(IDPH) in selected homes near Area 4 based on the results of the soil gas sampling: CDM

' will review the data generated and incorporate the results as appropriate in the Technical

Memorandum.

3.7 AREA 7 SURFACE WATER AND CREEK SEDIMENT SAMPLING

Surface water and sediment from the creek that runs along the northern boundary of Area 7

will be sampled to characterize this portion of the site. One water sample will be collected at
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sediment samples will be collected at the confluence point; and one sample each from upstream and
v . -

downstream of this point. The surface water and sediment samples from the creek will be sent to a

CLP laboratory for analysis of volatile organic compounds, semi-volatile organic compounds, and

pesticides/PCBs.

3.8 SURFACE SOIL SAMPLING

A maximum of twenty surface soil samples will be collected during the SCOU. Locations will be

determined in the field based on the results of the soil gas sampling. Residential and park areas will

be the primary areas targeted for sampling. It is expected that four samples will be collected in

Area 7, north of the playground and south of the creek; four samples will be collected in Area 9/10

in the residential area north of Twenty-Third Avenue and two samples from Area 4, east of the

Swebco facility. No samples are currently proposed for Area 11. Samples will be analyzed for full

RAS Target Compound List Organics and RAS Metals and Cyanide.

3.9 STORAGE AND DISPOSAL OF SCOU-GENERATED WASTES

The drilling and sampling activities for the SCOU. investigation are expected to generate liquid and

solid wastes. Solid wastes, including cuttings, personal protective equipment, and other incidental

materials will be sealed in 55-gallon drums and placed in a central, secure drum storage area. IEPA

will be responsible for selecting the location of an securing access for the drum storage area as well

as for ensuring that the area is secured prior to drum removal.

CDM's drilling subcontractor will be responsible for the proper sampling and disposal of the drums

on a regular basis. CDM will provide oversight during drum removal and IEPA will be responsible

for all manifesting of the drums.

3.10 DECONTAMINATION PROCEDURE

Decontamination procedures for personnel are fully described in the Health and Safety Plan.

Equipment decontamination procedures are briefly summarized in this section.
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3.10 DECONTAMINATION PROCEDURE

Decontamination procedures for personnel are fully described in the Health and Safety Plan.

Equipment decontamination procedures are briefly summarized in this section.

Decontamination of large equipment (drill rigs and associated equipment) will be performed

at a decontamination pad lined with impermeable sheeting which drains to a shallow sump.

Decontamination will consist of high-pressure steam cleaning and scrubbing, as necessary.

Decontaminated drilling equipment (i. e., augers, rods) will be stored on plastic sheeting and

kept from coming in contact with the ground surface and other potentially contaminated

materials.

Sampling equipment, including split-spoon samplers, reusable spatulas, and other

implements which may come in contact with the samples will be decontaminated by

scrubbing with a dilute trisodium phosphate solution, followed by a tap water rinse, and a

final deionized water

rinse. Decontaminated sampling equipment will be placed on or wrapped in clean

aluminum foil prior to next use. All field equipment will be thoroughly decontaminated

prior to initiation of and at completion of SCOU field activities.

3.11 TECHNICAL MEMORANDUM

Following the receipt of analytical data, CDM will prepare a Draft Data Interpretation

Technical Memorandum for the Source Control Operable Unit that will be used as a basis for

an RI report to be produced later. This document will be for Agency use only and shall not

be made available for public distribution. The report will present the data in tabular and

graphic format; discuss source area characteristics such as vertial and horizontal extent, waste

characateristics, and potential DNAPL; and present conclusions based on the data collected.

Site maps will be generated showing sample locations, containment concentrations and

estimates of source area dimensions. The general format for the report is shown in Table 3-2.

The budget for this task assumes one draft will be prepared.
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TABLE 3-2

REPORT FORMAT FOR THE TECHNICAL MEMORANDUM

EXECUTIVE SUMMARY

1.0 STUDY AREA INVESTIGATION

Brief description of field activities associated with site characterization

2.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA

2.1 Includes results of field activities to determine physical characteristics
2.1.1 Geology
2.1.2 Soils .
2.1.3 Surface Water and Sediment

3.0 NATURE AND EXTENT OF CONTAMINATION

3.1 Presents the results of site characterization, including both natural chemical
components and contaminants in the following media:

3.1.1 Soils and Vadose Zone
3.1.2 Air
3.1.3 Surface Water and Sediments .

4.0 CONCLUSIONS '
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3.12 CDM QUALITY ASSURANCE/QUALITY CONTROL MANAGEMENT

An onsite Field Manager (FM) will be responsible for overseeing the completion of Operable

Unit (OU) field activities in a timely and quality manner. The FM will review the daily work

assignments of project team members and will interject technical and managerial guidance as

needed to increase the quality and minimize the cost of the work products. The FM is also

responsible for satisfying the specific requirements of the QAPP during OU activities. The

FM will report directly to the Project Manager (PM).

The Project Manager will coordinate with the Quality Assurance Manager (QAM) for the

review of the Technical Memorandum. A Technical Review Committee (TRC), made up of

experts in the areas of risk assessment, hydrogeology, contaminant transport and

remediation, will work with the PM and QAM to the document for technical and

management accuracy and completeness before it is released to the IEPA.

3.13 PROTECT MANAGEMENT AND ADMINISTRATION

It is CDM's corporate policy to assign a Client Officer to all projects regardless of size, type

or complexity of the assignment. The Client Officer is a senior level manger whose

responsibility is to achieve successful completion of the project as well as client satisfaction.

While the Project Manager, who will report to the Client Officer, executes the day-to-day

management and administrative functions, the Client Officer will be actively involved in the

processing and making of all strategic project decisions. In support of the Project Manger,

the Client Officer will ensure that the firm's technical specialists and general resources are

made available for the project. - ' •

Responsibilities of the CDM Project Manager throughout the SCOU will include the

following:

- Coordinate with the IEPA and USEPA to plan the scoping and scheduling of

the SCOU:
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Selecting, coordinating and scheduling staff for task assignments;

Manage the timely completion of all scheduled activities;

Controlling budgets;

Update IEPA and USEPA on all project schedules;

Attend project review meetings and other meetings necessary for the normal

progress of work;

Monitoring Subcontractors;

Maintain project quality assurance and quality control;

Prepare monthly progress reports of technical, schedule and cost status; and

Evaluate documentation and graphics for compliance with IEPA and USEPA

standards. ;

The CDM Project Manager will prepare monthly progress reports for submission to the IEPA

Project Manager, for the duration of project activities. Courtesy copies of these reports will

also be copied to the USEPA Remedial Project Manager. These reports will describe the

technical progress of the project and will discuss the following items:

Description of site activity;

Status of work at the site;

Percentage of completion and schedule status;

Problems encountered during the reporting period;
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Actions taken to rectify problems;

- Activities planned for the following month;

Changes in personnel; and

Project cost status.

Monthly progress reports will list target and actual completion dates for each task activity,

including project completion, and will explain any deviations which have occurred or are

anticipated. ':

3.14 SAMPLE MANAGEMENT . '

CDM will work with USEPA Region V Regional Sample Control Coordinator (RSCC) to

schedule samples for the CLP, access the appropriate sample paperwork and chain of

custody documentation and track samples through CLP analysis and validation by USEPA.

CDM will enter the Validated CLP data into the database already in place for the project.

This database will be used to manipulate the data for interpretation and report preparation.
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4.0 PROJECT STAFFING

CDM has selected members of the project team to best match the skills of the individuals to the

needs of the project. Personnel assigned to the project and their areas of responsibility are given

intheQAPP.
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5.0 PROJECT SCHEDULE

The schedule for conducting the Southeast Rockford Source Control Operable Unit (SCOU) is

shown in Figure 5-1. The schedule illustrates the chronological coordination of tasks from the

date of project plan approval. The budget for the SCOU is given in Table 5-1.

r
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FIGURE 5-1
SOUTHEAST ROCKFORD 'SOURCE CONTROL OPERABLE UNIT SCHEDULE
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SCOU BUDGET BACKUP
FOR

FIELD INVESTIGATION LABOR HOURS

3.0 Site Mobilization / Utility Clearance

1 person to organize and manage mobilization - 4 days x 10 hours per day 40

1 person to participate in joint utility meet, coordination with local industries 120
in Areas 9/10, and trailer setup - 12 days x 10 hours per day

160
'

4.0 Soil Gas Survey

1 person to locate and stake soil gas points (including private property, 50
Areas 9/10 arid 11) - 5 days x 10 hours per day

1 person for 25 days x 10 hours per day 250
This assumes 12 soil gas points per day and total of 298 points
Equipment and Supply Management 10

Technical Oversight 10
320~

5.0 Geoprobe Soil Sampling x

1 person for 6 days x 12 hours per day 72
This assumes 12 samples points per day and total of 74 points
1 person to manage and execute CLP paperwork for soil samples - 6 days 72
x 12 hours per day

Equipment and Supply Management 8

Technical Oversight " , 8
160~

6.0 Deep Soil Borings

1 person for 8 days x 12 hours per day 96

1 person to manage and execute CLP paperwork for soil samples - 96
8 days x 12 hours per day .

Equipment and Supply Management 8

Technical Oversight 8

208

12/13/95 Page 1



SCOU BUDGET BACKUP
FOR

FIELD INVESTIGATION LABOR HOURS

7.0 Surface Water and Creek Sediment Sampling

2 people for 1 day x 9 hours per day 18

Technical Oversight 2
20~

8.0 Surface Soil Sampling

2 people for 1 day x 9 hours per day 18

Technical Oversight 2

20~

12/13/95 Page 2



SCOU BUDGET BACKUP
' FOR

FIELD INVESTIGATION
OTHER DIRECT COSTS

3.0 Site Mobilization / Utility Clearance

Hotel - 1 person for 8 days x $45 per day $360

Meals - 1 person for 8 days x $24 per day $192

Transportation - Personal Vehicle - 800 miles x $.30 per mile $240

Photocopying - 100 pages x $.10 per page $10

Fax - 20 pages x $1.50 per page $30

Express Mail - 10 coolers x $80 per plus 5 packages x $ 20 per package . $900

Telephone $60

Computer - 24 hours x $6 per hour $144

Equipment:

Field Trailer (1 2' x 60')- Set Up $160
Freight - $350 each way $700
Rent - 2 months x $235 per month $470
Plan Table $40
Trailer Chairs - 5 Chairs x $15 /chair x 2 Mo. $150
Window Blinds - 10 Windows x $10 each $100
Dismantle Fee 595
Cleaning

Utilities- Electric Service Hookup $715
Monthly Electric - 2 months x $30 per month $60
Phone Service Hookup $275
Monthly Phone - 2 months x $45 per month $90
Long Distance - 2 months x $75 per month $150

Personal Protective Gear
Steel Toe Boots- 2 pr x 40 days x $3/day $240

Hard Hats-2 hats x 40 days x $0.5/day $40
Safety Glasses- 2 pair x 40 days x$0.5/day $40
Rain Suits~2 suits x 20 days x $8/day $320

• •

Portable Rest Room - 2 months x $1 25 per month (bi-weekly service) $250

3/14/96 Page 1 of 4



SCOU BUDGET BACKUP
FOR

FIELD INVESTIGATION
OTHER DIRECT COSTS

Fax Rental - 2 months x $175 per month $350

Refrigerator Rental - 2 months x $50 per month $100

Decon Sprayer - 2 units x $35 per month x 2 months. $140

Fire Extinguisher-2 months x $10 per month $20

First Aid Kit - 2 kits x $8 per kit x 2 months • . $32

Mobilization Equipment Total $4,632

Supplies:

Alconox - 2 boxes x $13 per box $26

Aluminum Foil- 10 Rolls x $1 per roll $10

Distilled Water - 50 gallons x S4 per gallon $200
Note: One bottle contains approximately one half gallon
Eye Wash Bottles - 3 bottles x $5 per bottle $15

Stainless Steel Sampling Utensils - 10 scoops x $5 per scoop $50

Stainless Steel Tray - 2.x $10 per tray $20

Log books - 5 logs x-$11 per log $55

Latex G loves - 15 boxes x $ 12 per box $ 180

Rubber Boot Covers - 25 pairs x $5 per pair . $125

Markers-5 x $1.40each . ' $7

Strapping Tape-10 rolls x $3.50 per roll $35

Clear Mailing Tape - 5 Rolls x $4.50 per roll $23

Paper Towels - 25 rolls x $ 1.00 per roll $25

3/14/96 . Page 2 of 4



SCOU BUDGET BACKUP
FOR

FIELD INVESTIGATION
OTHER DIRECT COSTS

Garbage Bags - 5 boxes x $10.00 per box $50

Vermiculite - (6 cubic foot bag) - 20 bags x $7 per bag $140

Mobilization Supplies Total $961
Site Mobilization/Utility Clearance Grand Total $7,529

4.0 Soil Gas Survey

Hotel - 1 person for 5 days x $45 per day $225

Hotel - 1 person for 25 days x $45 per day $1,125

Meals - 1 person for 5 days x $24 per day $120

Meals - 1 person for 25 days x $24 per day $600

Supplies - Flagging Tape-5 rolls x 2/roll + 15 bundles stakes x $5/bund!e + $135
10 cans spray paint x $5/can

Transportation-Rental V a n - 1 month x $1000 per month $1,000

Transportation - Personal Vehicle - 500 miles x $.30 per mile $150

Soil Gas Survey Total $3,355

5.0 Geoprobe Soil Sampling

Hotel - 2 people for 6 days x $45 per day $540

Meals - 2 people for 6 days x $24 per day $288

Supplies - 2 Log books x $11 +2 roll visqueen x $42 + 20 boxes ziploc $226
bags x $3 + 60 bags ice x Si/bag
Transportation - Rental Van - 2 weeks x $250 per week , $500

Transportation - Personal Vehicle - 450 miles x $.30 per mile $135

Geoprobe Soil Sampling Total $1,689

6.0 Deep Soil Borings

Hotel - 2 people for 8 days x $45 per day $720
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SCOU BUDGET BACKUP
FOR

FIELD INVESTIGATION
OTHER DIRECT COSTS

Meals - 2 people for 8 days x $24 per day $384

Supplies - 2 Log books x $11 +2 roll visqueen x $42 + 10 boxes ziploc $166
bags x $3 + 30 bags ice x $ I/bag
Transportation - Rental Van - 2 weeks x $250 per week $500

Transportation - Personal Vehicle - 450 miles x $.30 per mile $135

Deep Soil Borings Total $1,905

7.0 Surface Water and Creek Sediment Sampling

Supplies - 1 Log book x $11 +1 roll visqueen x $42 + 2 boxes ziploc $69
bags x $3 + 10 bags ice x $l/bag
Transportation - Rental Sedan - 1 day x $50 per day $50

Transportation - Personal Vehicle - 200 miles x $.30 per mile $60

Surface Water and Creek Sediment Sampling Total $179

8.0 Surface Soil Sampling

Supplies - 1 Log book x $11 +1 roll visqueen x $42 + 2 boxes ziploc , . $69
bags x $3 + 10 bags ice x $ I/bag
Transportation - Rental Sedan - 1 day x $50 per day $50

Transportation - Personal Vehicle - 200 miles x $.30 per mile $60

Surface Soil Sampling Total $179

3/14/96 Page 4 of 4



Task Description

1 0 Prepare Draft Work Plan / SAP / QAPP
1 0 Prepare Final Work Plan / SAP / QAPP
2 0 Subcontractor Procurement
3 0 Site Mobilization / Utility Clearance
4.0 Soil Gas Survey
5 0 Geoprobe Soil Sampling
6 0 Deep Soil Borinqs & IDW Disposal
7 0 Surface Water and Creek Sediment Sampling
8.0 Surface Soil Sampling
Q n indoor Air Sampling
100 Sample Management
110 Technical Memorandum
12/13 Project Management and Administration

iGTALS

Professional 5
$51.50 / Hour
Hours

0
0
0
0
0
0
0
0
0
0
0
0

16

16

$

$0
$0
$0
$0

. $0
$0

- $0
$0
$0
$0
$0
$0

. $824

$624

Professional 4
$39.14 / Hour
Hours

48
24
0
0

10
8
8
2
2
0
0

40
160

$

$1,879
$939

$0
$0

$391
$313
$313
$78
$78
$0
$0

$1,566
$6,262

302 j S1 1,820

Professional 3
$28.84 / Hour
Hours

100
Q

16
0
0
0
0
0
0
0

40
160

0

316

$

$2,884
$0

$461
$0
$0
$0
$0
$0
$0
$0

$1,154
$4,614

$0

$9,113

Professional 2
$22.66 / Hour
Hours

230
24
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0

155
76.

- 96
9
9
0

50
160

0

833

$

$5,212
$544
$544

$0
$3,512
$1,722
$2,175

$204
$204

' $0
$1,133
$3,626

$0

$18,376

Professional 1
$17.51 / Hour
Hours

40
16
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80
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76

104
9
9
0
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?2b1

0

683

$

$700
$280
$420

$1,401
$2,714
$1,331
$1,821

$158
$158

$0
$876

$2.101
$0

$11,959

Technician 2
$15.04 / Hour
Hours

60
16
8

80
0
0
0
0
0

• 0
0

40
. 0

204

$

$902
$241
$120

$1,203
$0
$0
$0
$0

... $0
$0
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Technician 1
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0

o
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$0
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$0
$0
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Clerical
$13.18 / Hour
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64
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4
0
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0
0
0
0
0
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60
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248
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$53
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$0
$0

. . • $0
...:.. $o

.$0..
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.... .$79-1-.
::-: -L-$7.9;1L

-$3,269

Total Labor
Hours

542
100
76

160
320
160

..208
20

_.......20
0

180
.-580

1:236

2602
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$12,421
$2,268
$1,599
$2,604
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$3,366
$4,310
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... . $440

$0
$3,689
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- $7,877
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Source Control Operable Unit
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". Task Description

1 .0 Prepare Draft Work Plan / SAP / QAPP
1 .0 Prepare Final Work Plan / SAP / QAPP
2.0 Subcontractor Procurement
3.0 Site Mobilization / Utility Clearance
4.0 Soil Gas Survey
5.0 Geoprobe Soil Sampling
6.0 Deep Soil Borings & IDW Disposal
7.0 Surface Water and Creek Sediment Sampling
8.0 Surface Soil Sampling
9.0 Indoor Air Sampling
10.0 Sample Management
1 1 .0 Technical Memorandum
-1 2/1 3 Project Management and Administration . . "i"

. — . - ... TOTALS

Total
Labor
Hours

542
100

76
160
320
160
208

20
20
0

180
580
236

- - 2602

Direct
Labor

$

$12,421
$2,268
$1,599
$2,604
$6,618
$3,366
$4,310

$440
$440

$0
$3,689

$13,299
$7,877

$58,930

Indirect
Labor

$

$22,097
$4,034
$2,844
$4,633

$1 1 ,773
$5,988
$7,667
.$782
$782

$0
$6,563

$23,659
$14,014

$104,836

Total
Labor

$

$34,518
$6,302
$4,442
$7,237

$18,391
$9,354

-$11,976
$1,222
$1,222

$0
$10,253
$36,958

:'-• '$21,891.

- $163,765

ODCs
$

$1 ,755
$1,915

$655
$7,529
$3,355
$1,689
$1,905

$179
$179

$0
$800

$3,645
$0

$23,606

Subcontractor
Costs

$

$0.
$0
$0'
$0

$72,000
$10,000
$56,000

$o:
$o:
$0
$0
$0
$0''

$138,000

Total
Costs

$

$36,273
$8,217
$5,097

$14,766
$93,746
$21,043
$69,881
$1,401
$1,40.1.

$0
$11,053
.$40,603

;-:::;"$2j,891..

"$325,371

Fee| $25,837

Final Total $351,208

L,

[j
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1.0 PROJECT DESCRIPTION

The Southeast Rockford Groundwater Contamination Source Control Operable Unit

investigation will, include a soil gas survey, shallow soil sampling by geoprobe and deep soil

borings, for the purpose of better defining contaminant source areas, evaluating the presence

of non-aqueous phase liquids (NAPLs) in the soils, developing appropriate clean-up levels

for soils and evaluating feasible remedial alternatives and/or the need for additional studies.

1.1 STUDY AREA BACKGROUND

1

The study area background is provided in Section 1.1, page 1-1 of the approved Southeast

Rockford Groundwater Contamination Phase II QAPP, March 1993 and the Southeast

Rockford Groundwater Contamination Phase II Remedial Investigation Report, June 1994.

Additional background is provided in Section 2.0 of the Sampling and Analysis Plan.

1.2 PROTECT SCOPE AND OB1ECTIVES

As stated in the Source Control Operable Unit (SCOU), additional investigation will be

conducted at Areas 4, 7, 9/10, and 11. These areas^either contain or are likely to contain

significant concentrations of VOCs that contribute to groundwater contamination in the study

area. Principal objectives of the SCOU are to:

• Conduct a soil gas survey, collect soil samples using geoprobe and drill deep soil

borings to better define the source areas.

• Evaluate the potential for any dense non-aqueous phase liquids (NAPLs) in the

soils through the collection of soil samples in the deep soil borings.

1.1681-07-q.ipp-sfctionl ' \-\
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• Determine the nature and extent of organic contaminants in surface water and sediments

north of area 7.

• Assess whether contamination is present in residential and park areas through the

collection of surface soil samples.

• Gather sufficient site data to perform a risk assessment and focused feasibility study at a

later date.

In order to achieve these objectives, CDM will work to obtain the following sets of data:

(1) Soil gas and subsurface soil data in vadose zone of source areas;

(2) Subsurface evaluation of NAPL in soil; .

(3) Data on organic contamination in sediments and surface water; and

(4) Data on organic and inorganic contamination in surface soils.

Field work will be conducted as described in Section 3.7 and 3.8 of the Work Plan. This work is a

continuation of the work performed under the Phase II QAPP. The procedures used to perform

these tasks are described in detail in the Sampling and Analysis Plan (SAP).

1.3 SAMPLING NETWORK DESIGN AND RATIONALE

The scope of sampling for the Source Control Operable Unit includes 298 soil gas samples; 150

subsurface soil samples collected during geoprobing; 19 subsurface soil samples collected during

drilling of deep soil borings; 20 surface soil samples and three surface water and four sediment

samples. Table 1-1 is a summary of the sampling and analysis network and

l:1681-07-qapp-sectionl 1-2 , ,



SUMMARY OF SAMPLING AND ANALYSIS PROGRAM
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

Sample
Matrix

Subsurface soil samples .
collected during geo-
probe work

Deep soil borings -
Soils collected during
drilling

Area 7 Creek Sediment

Area 7 Surface Water

Surface Soil

Soil Gas Samples

Field
Parameters

Qualitative organic
vapor screening with
PID or OVA

Qualitative organic
vapor screening with
PID or OVA

Qualitative screening
with PID or OVA

pH, conductivity, tem-
perature

Qualitative organic
vapor screening with
PID or OVA

Field GC for 1, 2-DCE,
TCA, TCE, PCE, VC,
and BETX

Laboratory Parameters

CLP RAS Volatile Organics2-5

CLP RAS B/N/A Extractables2-5

CLP RAS Pesticides/PCBs2-5

CLP RAS Volatile Organics2-5

CLP RAS Metals and Cyanide3'4

CLP RAS Volatile Organics2-5

CLP RAS B/N/A Extractables2-5

CLP RAS Pesticides/PCBs2-5

CLP RAS Volatile Organics2-5

CLP RAS B/N/A Extractables2-5

CLP RAS Pesticides/PCBs2-5

CLP RAS Volatile Organics 2-5

CLP RAS B/N/A Extractables2-5

CLP RAS Pesticides/PCBs w

CLP RAS Metals and Cyanide 3-4

Investiga-
tive

Samples1

150
88
88 .

19
12

4
4
4

3
3
3

20
20
20
20

298

QC Samples

Field Field
Duplicates Blank

8
5
5 - '

1
1

1
1
1

1 1
1 1
1 1

1
1
1
1

0 60

Ma-
trix

Total

158
93
93

20 .
13

5 .
5
5

5.
5
5

21
21
21
21

358

1. Frequency of collection for all investigative and QC samples is 1.
2. Contract Laboratory Program Routine Analytical Services (CLP RAS)

volatile, extractable and pesticide/PCB compounds are listed in
Tables 3-1 through 3-3 of the QAPP.
3. Contract Laboratory Program Routine Analytical Services (CLP RAS)
inorganic parameters are listed in Table 3-4 of the QAPP.
4. No extra sample volume is required for soil matrix spike/matrix spike
duplicate (MS/MSD) samples.

5. Samples collected for MS/MSD analysis will be collected at double the
volume.
6. One trip blank will be shipped with each shipment of volatile organics
(water samples only).
7. MS/MSDs will be collected at a frequency of one per group of 20 or
fewer samples.
8. Field blanks for soil gas consist of rinseate blanks.

I:1681-07\QATP\tablel-l.doc
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specifies the sample matrix, the parameters to be measured, the number of samples to be

collected, and the level of QC effort for each sample type.

All sampling and testing will conform to guidelines set forth in the User's Guide to the EPA

Contract Laboratory Program. The QAPP and sections of the SAP discuss the specific

sampling and analytical procedures to be followed for this project. Sampling network design

and rationale are discussed in the SAP and in subsections 3.7 and 3.8 of the Work Plan.

Based the previous studies at the site (Groundwater Operable Unit and Phase I and II

investigations) the primary contaminants of concern for the site are volatile organics.

Specifically:

l,l)l - Trichloroethane (TCA)

Trichloroethene (TCE)

1,1,2,2 - Tetrachbroethene (PCE)

1,1 - Dichloroethane (1,1-DCA)

1.1 - Dichloroethene (1,1-DCE)

1.2 - Dichloroethene (1,2-DCE)

Vinyl Chloride (VC)

Benzene

Ethylbenzene

Toluene

Zylene

During source area work in Phase II some semi-volatile and pesticide/PCBs were detected in

"hot spots". Therefore this investigation will focus on organic contaminants, primarily

volatiles. In Areas 4, 7, and 11, there is sufficient existing information on semi-volatile

organics, pesticides/PCBs and inorganics in subsurface soils to eliminate them from the
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. j ' Southeast Rockford SCOU
QAPP Addendum

. - . ' ' • - . Section N o . 1
Revision No. 1
Date January 22.1996
Page 5 of 9

parameters of concern for this phase. Area 9/10 has little subsurface soil data available so

the majority of the full RAS analysis will be conducted in this area.
' '

1.4 DATA QUALITY OBTECTIVES

Data Quality Objectives (DQOs) are qualitative and quantitative statements which specify the

quality of the data required to support decisions made during RI/FS activities and are based

on the end uses of the data to be collected. As such, different data uses may require

different levels of data quality. There are five analytical levels which address various data

uses and the QA/QC effort and methods required to achieve the desired level of quality.

These levels are:

• Screening (DQO Level 1): This provides the lowest data quality but the most rapid

results. It is often used for health and safety monitoring at the site, preliminary

-comparison to ARARs, initial site characterization to locate areas for subsequent and

, more accurate analyses, and for engineering screening of alternatives (bench-scale

tests). These types of data include those generated on-site through the use of HNu,

pH, conductivity, and other real-time monitoring equipment at the site.

i

• Field Analyses (DQO Level 2): This provides rapid results and better quality than in

Level 1. This level includes mobile, lab-genera ted data depending on the level of

quality control exercised. Level 2 data will be generated by onsite GC analysis of soil

gas.

• Engineering (DQO Level 3): This provides an intermediate level of data quality and is

used for site characterization. Engineering analyses may include mobile lab-

generated data and some analytical lab methods (e.g., laboratory data with quick

turnaround used for screening but without full quality control documentation). Level
- y

I:16Sl-G7-qapp-sectionl 1~5



Southeast Rockford SCOU
QAPP Addendum
Section No. 1
Revision No. 1
Date January 22. 1996
Page 6 of 9

3 data will not be generated during the SCOU.

• Confirmational (DQO Level 4): This provides the highest level of data quality and is

used for purposes of risk assessment, evaluation of remedial alternatives, and PRP

determination. These analyses require full. Contract Laboratory Program (CLP)

analytical and data validation procedures in accordance with EPA recognized

protocol. Level 4 data will be generated from the collection of soil, sediment and

surface water samples analyzed for TCL organics and TAL inorganics (see Table 1-2).

• Non-Standard (DQO Level 5): This refers to analyses by non-standard protocols, for

example, when exacting detection limits or analysis of an unusual chemical compound

is required. These analyses often require method development or adaptation. The

level of quality control is usually similar to DQO Level 4 data. Level 5 data will not

be generated during the SCOU.

1.5 SCHEDULE

The anticipated schedule for key activities in this SCOU is provided in the Work Plan Section

5.0. ' . .

H6Sl-07-q;ipp-scctionl



TABLE 1-2
SOUTHEAST ROCKFORD SCOU

PRELIMINARY DATA QUALITY OBJECTIVES SUMMARY

DATA
GATHERING

ACTIVITY

Objectives and
Data uses

SOIL GAS
SURVEY

Identify contaminated
areas during source,
investigation

GEO-PROBE AND
SOIL BORING

/ INSTALLATION

Confirm and further define nature
of contamination in "hot spots'
identified in soil gas survey

SURFACE WATER
' SAMPLING

Evaluate impacts from area 7 on
surface water

SEDIMENT
SAMPLING

Evaluate impacts from area 7
on sediment

SURFACE
SOIL

SAMPLING

Access if contamination is
residential and park areas

present in

Evaluate need for
additional
study/immediate remedial
action

Provide source
information for evaluation
of contaminant fate, and
transport

Provide information to
design treatabiliry studies

Evaluate need for additional
study/immediate remedial action

Provide information to evaluate
presence of NAPL in subsurface
soils •

Provide data to determine
preliminary remediation goals

Evaluate need for additional
study/remedial action

Provide data to evaluate health
and environmental risks

Evaluate need for additional
study/remedial action

Provide data to evaluate
health and environmental
risks

Evaluate need for additional
study/remedial action

Provide data to evaluate health and
environmental risks

Appropriate
Analytical Levels

Screening level site
evaluation: Level 2

Site characterization:
Level 4

Site characterization:
Level 4

Site characterization:
Level 4

Site characterization:
Level 4

Data Needs Target VOCs 1,2 DCE,
DCA, TCE, TCA, PCE
and BETX in potential
source areas to target
the soil boring program
and design treatabiliry
studies

CLP TCL organics and CLP TAL
inorganics to evaluate areas of
likely high VOC concentrations

CLP TCL organics to evaluate
impacts from area 7

CLP TCL organics to evaluate
impacts from area 7

CLP TCL organics and inorganics to
characterize contamination
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

Camp Dresser and McKee Inc. (CDM), as prime contractor, has overall responsibility for all

phases of the Southeast Rockford Source Control Operable Unit (SCOU) and will oversee the

field investigations and prepare the Technical Memorandum. CDM will also provide

QA/QC for all deliverables and provide for their issuance.

2.1 PROTECT ORGANIZATION

The project organization structure (see Figure 2-1) shows the staff designations, assignments

and lines of communication for the SCOU.

2.2 IEPA PERSONNEL

2.2.1 PROJECT MANAGER '

Project Manager, Mr. Paul Takacs, is responsible for overall management and coordination of

technical and fiscal aspects of the SCOU. Mr. Takacs will be the IEPA contact with the

USEPA Region V Project Manager.

2.2.2 QUALITY ASSURANCE OFFICER

The Quality Assurance Section Project Officer, Mr. Jim Shaw, is responsible for the QAPP

technical review. Mr. Shaw is available for consultation on various QA/QC issues.

2-1
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2.2.3 HEALTH AND SAFETY OFFICER '

The Health and Safety Officer, Mr. Ronald Doughty, is responsible for the review of the

Health and Safety Plan.

2.3 USEPA PERSONNEL • .

2.3.1 STATE PROJECT OFFICER

The USEPA State Project Officer, Mr. John Oakes, is responsible for federal oversight of

state-lead activities for the state of Illinois.

2.3.2 REMEDIAL PROJECT MANAGER ',.-

The USEPA Region V Remedial Project Manager, Mr. Turpin Ballard, is responsible for

oversight of the SCOU.

2.3.3 LABORATORY TESTING ASSIGNMENTS

• Terra-Trace will analyse the soil gas samples onsite with a field GC using the

procedures described in Appendix A.

• USEPA Contract Laboratory Program (CLP) will analyze all liquid and soil

samples except for screening-level samples as part of the Routine Analytical

Services.
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2.3.4 LABORATORY QA/QC RESPONSIBILITIES

• Soil Gas Samples

Requests initiatecl by CDM sampling team

QA/QC procedures described in Appendix A

Final data review by CDM Project Organization

• CLP Routine Analytical Services (RAS)

Request initiated by CDM sampling team

Support Services Branch, Office of Emergency and Remedial Response,

USEPA Headquarters

USEPA EMSL, Las Vegas

Final data review by CDM Project Organization

Review of tentatively identified compounds and assessment of need for

confirmation by CDM Project Organization

2.3.5 REGIONAL SAMPLE CONTROL COORDINATOR

The USEPA Region V Regional Sample Control Coordinator (RSCC) will be the contact point

for the scheduling of CLP RAS analyses. The RSCC will be responsible for training the CDM

Field Team Leader in the use of the USEPA CLP and its associated paperwork.
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2.4 CONTRACTOR PERSONNEL

CDM, as contractor to IEPA, will analyze the data generated by the SCOU field activities.

CDM will be responsible for completion of tasks specified in the Statement of Work which

includes field measurements, sample collection, and the preparation of the Technical

Memorandum.

2.4.1 PROJECT MANAGER

The Project Manager is responsible for day-to-day management and coordination of the

contractor staff. This duty includes, but is not limited to, ensuring that all contractor and

subcontractor staff understand and comply with the QA/QC program. The Project Manager

is responsible for the Work Plan and review of data generated from field measurements and

activities. The Project Manager will also be,responsible for preparing the Technical

Memorandum.

2.4.2 PROJECT QUALITY ASSURANCE MANAGER

The CDM Quality Assurance Manager is responsible for providing specific QA support to the

Project Manager and coordinating QA technical operations among task teams performing

duties that are assigned to CDM during this SCOU. .
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

The overall QA objective is to develop and implement procedures for field sampling,

chain-of-custody, laboratory analysis, and reporting that will provide results which are ,

legally defensible in a court of law. Specific procedures to be used for sampling,

chain-of-custody, laboratory instrument calibration, laboratory analysis, reporting of data,

internal quality control, audits, preventive maintenance of field equipment, and corrective

action are described in other sections of this QAPP. The purpose of this section is to address

the specific objectives for accuracy, precision, completeness, representativeness, and

comparability.

3.1 LEVEL OF QUALITY CONTROL EFFORT

Field blank, trip blank, duplicate and matrix spike samples will be analyzed to assess the

quality of the data resulting from the field sampling program. Field and trip blanks consist

of distilled water, will be submitted to the analytical laboratories to provide the means to

assess the quality of the data resulting from the field sampling program. Field blank samples

are analyzed to check for procedural contamination at the site which may cause sample

contamination. Trip blanks are used to assess the potential for contamination of samples due

to contaminant migration during sample shipment and storage. Duplicate samples are

analyzed to check for sampling and analytical reproductibility. Matrix spikes provide

information about the effect of the sample matrix on the digestion and measurement

methodology. All matrix spikes are performed in duplicate and are hereinafter referred to as

MS/MSD samples. One matrix spike/matrix spike duplicate will be collected for every 20 or

fewer investigative samples. MS/MSD samples are designated/collected for organic analyses

being sent to the CLP only.
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The general level of the QC effort will be orie field duplicate and one field blank for every 20

or fewer investigative samples. One volatile organic analysis (VOA) trip blank consisting of

distilled deionized ultra-pure water will be included along with each shipment of aqueous

VOA samples.

MS/MSD samples are investigative samples. Soil MS/MSD samples require no extra volume

for VOCs or extractable organics. However, aqueous MS/MSD samples must be collected at

triple the volume for VOCs and double the volume for extractable organics. One MS/MSD

sample will be collected/designated for every 20 or fewer investigative samples per sample

matrix (i.e., groundwater, soil). The number of duplicate and field blank samples to be

collected are listed in Table 1-1. Sampling procedures are specified in the Sampling and

Analysis Plan.

The specific level of field QC effort for the Southeast Rockford SCOU is described in Section

3.0 of the Sampling and Analysis Plan (SAP) and,is summarized by sample matrix and

parameter in Table 1-1 of this QAPP addendum.

Soil gas samples collected with the geoprobe will be screened for volatile organics. The level

of laboratory QC effort for these samples is described in Appendix A.

All other soil, surface water, and sediment samples will be sent to the CLP Laboratory for

analysis. The analysis will be according to RAS protocols (Analytical Level IV) for organics

and inorganics. The level of laboratory QC effort for RAS analysis provided by the CLP is

specified in the current statements of work (SOW/OLM03.1 for organic and SOW/ILM03.0

for inorganic analyses) for CLP, or the most current version. Tables 3-1, 3-2, 3-3, and 3-4

contain the quantitation levels for organic and inorganic compounds (low and medium

concentrations), respectively.
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§ TABLE 3-1

VOLATILES TARGET COMPOUND LIST (TCL) AND CONTRACT
REQUIRED QUANTITATION LIMITS

Quantitation Limits*

Volatiles

1. Chloromethane
2. Bromomethane
3. Vinyl Chloride
4. Chloroethane
5. Methylene Chloride

6. Acetone
7. Carbon Disulfide
8. 1,1-Dichloroethene
9. 1,1-Dichloroethane
10. 1,2-Dichloroethene

(total)
11. Chloroform
12. 1,2-Dichloroethane
13. 2-Butanone
14. 1,1,1-Trichloroethane
15. Carbon Tetrachloride

16. Bromodichloromethane
17. 1,2-Dichloropropane
18. cis-13-Dichloropropene
19. Trichloroethene
20. Dibromochloromethane

21. 1,1,3-Trichloroethane
22. Benzene
23. trans-1,3- Dichloropropene /
24. Bromoform
25. 4-Methyl-2-pentanone

26. 2-Hexanone
27. Tetrachloroethene
28. 1,1,2,2-Tetrachloroethane
29. Toluene
30. Chlorobenzene
31. Ethylbenzene
32. Styrene
33. Xylenes (total)

t

CAS Number

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2

67-64-1
i 75-15-0

75-35-4
75-34-3

540-59-0

67-66-3
107-06-2
78-93-3
71-55-6
56-23-5

75-27-4
78-87-5

10061-01-5
79-01-6

124-48-1

79-00-5
71-43-2

10061-02-6
75-25-2

108-10-1

591-78-6
127-18-4
79-34-5

108-88-3
108-90-7
100-41-4
100-42-5

1330-20-7

r

Water
ug/L

10
10.
10
10
10

10
10
10
10
10

10
10

'10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10
10
10
10

Low
Soil

ug/Kg

10
10
10
10
10

10
10
10
10
10

10
10
10

' 10
10

10
. 10

10
10
10

10
10
10
10
10

10
- 10

10
10
10
10
10
10

Med.
Soil

ug/Kg

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200
1200
1200
1200

On
Column

(ng)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)

(50)
-50

(50)
(50)
(50)

•Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for
soil/sediment, calculated on dry weight basis as required by the contract, will be higher.

Note: CLP RAS analysis following SOW/OLM3.1 or most current version.
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TABLE 3-2

SEMTVOLATILES TARGET COMPOUND LIST (TCL) AND CONTRACT
REQUIRED QUANTITATION LIMITS

Quantitation Limits*

Semivolatiles

34. Phenol
35. bis-(2-Chloroethyl) ether
36. 2-Chlorophenol
37. 1,3-Dichlorobenzene
38. 1,4-Dichlorobenzene

39. 1,2-Dichlorobenzene
40. 2-Methylphenol
41. 2,2'-oxybis (1-Choloropropane)1

42. 4-Methylpehnbl
43. N-Nitroso-di-n-propylamine

44. Hexachloroethane
45. Nitrobenzene
46. Isophorone
47. 2-Nitrophenol
48. 2,4-Dimethylphenol

49. bis(2-Chloroethoxy) methane
50. 2,4-Dichlorophenol
51. 1,2,4-Trichlorobenzene
52. Naphthalene
53. 4-Chloroaniline

54. Hexachlorobutadiene
55. 4-Chloro-3-methylphenol
56. 2-Methylnaphthalene
57. Hexachlorocyclo-pentadiene
58. 2,4,6-Trichlorophenol

59. 2,4,5-Trichlorphenol
60. 2-Chloronaphthalene
61. 2-Nitroaniline

CAS Number

. 108-95-2
111-44-4
95-57-8

541-73-1
106-46-7

95-50-1
95-48-7

108-60-1
106-44-5
621-64-7

67-72-1
98-95-3
78-59-1
88-75-5

105-67-9

111-91-1
120-83-2
120-82-1
91-20-3

106-47-8

' 87-68-3
59-50-7
91-57-6
77-47-4
88-06-2

95-95-4
1 91-58-7

88-74-4

Water
ug/L

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10 .
10

10
10
10
10
10

10
10
10

Low
Soil

ug/Kg

330
330
330
330
330

330
330
330
330
330

330
330
330
330
330

330
330
330
330
330

330
330
330
330
330

830
330
830

Med. On
Soil Column

ug/Kg

10000
10000
10000
10000
10000

10000
10000
10000
10000
ioooo

10000
10000 '
10000
10000
10000

10000
10000
10000
10000
,10000

10000
10000
10000
10000
10000

25000
10000
25000

(ng)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(50)
(20)
(50)

Previously know by the name bis(2-Chloroisopropyl) ether.

Note: CLP RAS analysis following SOW/OLM3.1 or most current version.
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Quantitation Limits*

Semivolatiles

62. Dimethylphthalate
63. Acenaphthylene

64. 2,6-Dinitrotoluene
65. 3-Nitroaniline
66. Acenaphthene
67. 2,4-Dinitrophenol
68. 4-Nitrophenol

69. Dibenzofuran
70. 2,4-Dinitrotoluene
71. Diethylphthalate
72. 4-Chlorophenyl-phenyl ether
73. Flourene

74. 4-Nitroaniline
75. 4,6-Dinitro-2-methylphenol
76. N-Nitroso-diphenylamine
77. 4-Bromophenyl-phenylether
78. Hexachlorobenzene

79. Pentachlorophenol
80. Phenanthrene
81. Anthracene
82. Carbazole
83. Di-n-butylphthalate

84. Fluoranthene
85. Pyrene
86. Butylbenzylphthalate
87. 3,3'-Dichlorobenzidine
88. Benzo(a)anthracene

89. Chrysene
90. bis(2-Ethylhexyl) phthalate
91. . Di-n-octylphthalate
92. Benzo (b) flouranthene
93. Benzo (k) flouranthene
94. Benzo(a)pyrene
95. Indeno (l,2,3-cd)-pyrene
96. Dibenzo(a,h)-anthracene
97. Benzo (g,h,i) perylene

CAS Number

131-11-3
208-96-8

606-20-2
99-09-2
83-32-9
51-28-5

100-02-7

132-64-9
121-14-2
84-66-2

7005-72-3
86-73-7

100-01-6
534-52-1
86-30-6

101-55-3
118-74-1

• 87-86-5
85-01-8.

120-12-7
86-74-8
84-74-2

206-44-0
129-00-0
85-68-7
91-94-1
56-55-3

218-01-9
117-81-7
117-84-0
205-99r2
207-08-9
50-32-8

193-39-5
53-70-3

191-24-2

Water
ug/L

10
10

10
25
10
25
25

10
10
10
10
10

25
25
10
10
10

25
10
10 .
10
10.

10
10
10
10
10

10
10
10

'10
10
10
10
10
10

Low
Soil

ug/Kg

330
330

330
830
330
830
830

330
330
330
330
330

830
830
330
330
330

830
330
330
330
330

330
330
330
330

, 330

330
330
330 ,
330
330
330
330
330
330

Med. On
Soil Column

ug/Kg

10000
10000

10000
25000.
10000
25000
25000

10000
10000
10000
10000
10000

25000
25000
10000
10000
10000

25000
10000
10000
10000
10000

10000-
10000
10000
10000
10000 .

10000
10000
10000
10000
10000
10000
10000
10000
10000

(ng)

(20)
(20)

(20)
(50)
(20)

.(50)
(50)

(20)
(20)
(20)
(20)
(20)

(50)
(50)
(20)
(20)
(20)

(50)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20).
(20)

(20)
(20)
(20)
(20)
(20)
(20)
(20)
(20)
(20)

•Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for
soil/sediment, calculated on dry weight basis as required by the contract, will be higher.
Note: CLP RAS analysis following SOW/OLM3.1 or most current version.

1:168 l-07\qapp\tableJ-l.xls



TABLE 3-3, , , '

PESTICIDES/AROCLORS TARGET COMPOUND LIST (TCL) AND CONTRACT REQUIRED
QUANTITATION LIMITS"'4

Quantitation Limits

Pesticides/PCBs

98. alpha-BHC
99. beta-BHC
100. delta-BHC
101. gamma-BHC (Lindane)
102. Heptachlor

103. Aldrin
104. Heptachlor epoxide*
105. EndosulfanI
106. Dieldrin
107. 4,4'-DDE

108. Endrin
109. Endosulfanll
110. 4,4'-DDD
111. Endosulfan sulfate
112. 4,4'-DDT

113. Methoxychlor
114. Endrin ketone
115. Endrin aldehyde
116. alpha-Chlordane
117. gamma-Chlordane

118. Toxaphene
119. Aroclor-1016
120. Aroclor-1221
121. Aroclor-1232
122. Aroclor-1242

123. Aroclor-1248
124. Aroclor-1254
125. Aroclor-1260

CAS Number

319-84-6
319-85-7
319-86-8
58-89-9
76-44-8

309-00-2
111024-57-3

959-98-8
60-57-1
72-55-9

72-20-8
33213-65-9

72-54-8
1031-07-8

50-29-3

72-43-5
53494-70-5

7421-93-4
5103-71-9
5103-74-2

8001-35-2
12674-11-2
11104-28-2

- 11141-16-5
53469-21-9

12672-29-6
11097-69-1
11096-82-5

Water
ug/L

0.050
0.050
0.050
0.050
0.050

0.050
0.050
0.050
0.10
0.10

0.10
0.10
0.10
0.10
0.10

0.50
0.10
0.10
0.050
0.050

5.0
1.0
2.0
1.0
1.0

1.0
1.0
1.0

Low
Soil

ug/Kg

1.7
1.7
1.7
1.7
1.7

1.7
1.7
1-7
3.3
3.3

3.3
3.3
3.3
3.3
3.3

17
3.3
3.3
1.7
1.7

170
33
67
33
33

33
33
33

On
Column

(ng)

5
5
5
5
5

5
5
5

10
10

10
10
10
10
10

50
10
10
5
5

500
100
200
100
100

100
1,00
100

'There is no differentiation between the preparation of low and medium soil samples in this method for the analysis
of pesticides/Aroclors.

'The lower reporting limit for pesticide instrument blanks shall be one-half the CRQL values for water samples.
Quantitation limits listed for soil/sediment are based on wet weight. The quantitation limits calculated by the laboratory for

soil/sediment, calculated on dry weight basis as required by the contract, will be higher.
'Only the exo-epoxy isomer (isomer B) of the heptachlor epoxide is reported on the data reporting forms.

Note: CLP RAS analysis following SOW/OLM03.1 or most current version
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; \ TABLE 3-4

METALS TARGET ANALYTE LIST (TAL) AND CONTRACT REQUIRED QUANTITATION LIMITS
Contract Required
Detection Limit(U)

Analyte (ug/L)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

200
60
10

200
5
5

5000
10
50
25

100
. 3

5000
15

0.2
•40

5000 ,
5

10
5000

10
50
20

(1) Subject to the restrictions specified in the first page of Part G, Section IV of Exhibit D (Alternate Methods •
Catastrophic Failure) any analytical method specified in SOW Exhibit D may be utilized as long as the

documented instrument or method detection limits meet the Contract Required Detection Limit (CRDL)
requirements. Higher detection limits may only be used in the following circumstance:

If the sample concentration exceeds five times the detection limit of the instrument or method in use,
the value may be reported even though the'instrument or method detection limit may not equal the
Contract Required Detection Limit. This is illustrated in the example below:

For lead:

Method in use = ICP
Instrument Detection Limit (IDL) f 40 ! .
Sample concentration = 220
Contract Required Detection Limit (CRDL) = 3

The value of 220 may be reported even though the instrument detection limit is greater than CRDL.
The instrument or method detection limit must be documented as described in Exhibits B and E.

(2) The CRDLs are the instrument detection limits obtained in pure water that must be met using the
procedure in Exhibit E. The detection limits for samples may be considerably higher depending on
the sample matrix.

Note: CLP RAS analysis following SOW/ILM3.0 or most current version.
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3.2 ACCURACY. PRECISION. AND SENSITIVITY OF ANALYSIS

The fundamental QA objective with respect to accuracy, precision, and sensitivity (see

glossary of terms for definitions, Section 15.0) of laboratory analytical data is to achieve the

QC acceptance criteria of the analytical protocols. The accuracy and precision requirements

for CLP RAS analysis are specified in the current SOW OLM03.0 for organic analysis (low-

medium concentration) and the current SOW ILM03.0 (9/91) for inorganic analysis (low-

edium concentration) or the most current version. The sensitivities required for CLP analyses

will be the method detection limits shown in Tables 3-1 through 3-4, from the cited SOWs.

Data from field measurements will be assessed by thorough review of QC data (calibrations,

standards, blanks, and replicates as discussed in Section 3.4), documentation that analytical

procedures were adhered- to, and reports from system audits.

3.3 COMPLETENESS. REPRESENTATIVENESS AND COMPARABILITY

It is expected that the CLP will provide data meeting QC acceptance criteria for 95 percent or

more of all samples tested. Analytical data from the CLP is assessed for contractual

completeness by the Sample Management Office according to their contract compliance

screening procedure before the data is sent to the CDM project organization. The data is

then reviewed for precision, accuracy, and completeness in accordance with the procedures

described in the USEPA Contract Laboratory Program National Functional Guidelines for

Organic Data Review, 2/94 and USEPA Contract Laboratory Program National Functional

Guidelines for Inorganic Data Review, 2/94. CLP laboratory should provide data that are

complete and valid. The screening level volatile organic data will be reviewed in the field

and is expected to provide data that is 90% complete. All field data will be reviewed for

completeness by the principal investigator. (For definitions of completeness,
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representativeness and comparability, see Section 15, Glossary of Terms). This SCOU

investigation has been designed to provide sufficient data to achieve the project objectives

(subsection 1.2). ^ ,

The sampling network was.designed to provide data representative of site conditions. To

achieve the goal of obtaining representative site data the standard operating procedures

described in this QAPP addendum and SAP will be adhered to during the project. During

development of this sampling network, consideration was given to past waste disposal

practices, existing analytical data, physical setting and processes. The extent to which

existing and planned analytical data will be comparable depends on the similarity of

sampling and analytical methods. The procedures used to obtain the planned analytical data,

as documented in this QAPP addendum, are expected to provide data that will be .

comparable to the data collected in the Phase I and Phase II studies of this investigation.

This will be achieved by using CLP RAS/ analytical protocols, QA/QC, and reporting.

3.4 FIELD MEASUREMENTS

Measurement data will be generated in many field activities that are incidental to collecting

samples for analytical testing or unrelated to sampling. These activities include, but are not

limited to, the following:

• Documenting time and weather conditions;

'• Locating and determining the elevation of sampling stations;

• Determining pH and temperature of water supply; • ,
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• Determining depths in a borehole; and

• Indoor and ambient air sampling.

The general QC objective for such measurement data is to obtain reproducible and

comparable measurements to a degree of accuracy consistent with the intended use of the

data through the documented use of standardized procedures. The procedures for

performing these activities and the standardized formats for documenting them are presented

in the SAP.

Completeness, representativeness and comparability (defined in Section 15.0) are discussed

below and are addressed in the analytical field procedures (Appendix B). The completeness

for analytical field results for this phase will be 90% or better. Representative field data will

be obtained by performing all field sampling and field measurements in a standardized

manner by strictly adhering to the procedures specified in this QAPP addendum and in the

SAP and Work Plan. Qualitative comparability will be achieved by following QA/QC

sampling and analytical procedures outlined in the QAPP addendum, SAP and Work Plan.

The precision and accuracy of pH measurements will be assessed in the field prior to ;

analysis. The calibration of the pH meter will be conducted at the beginning of the day prior

to use. The calibration, of the pH meter (Appendix B) will be performed by taking two

measurements on each of two standard buffer solutions of pH 4 and pH 7. The accuracy will

be determined by the difference in replicate samples of the standard pH buffer solutions.

These measurements should be within + 0.1 pH units from the value of the standard

solutions. Replicate analysis will be completed on both standards and the difference between

the replicates will be within ± 0.1 standard pH units of the known value of the standard

buffer solution. The precision will be less than or equal to 0.1 difference between the two

l:16Sl-07-qapp-sc«ion4 3-10
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measurements on each pH standard buffer solution. If the pH meter fails to calibrate

properly, a different pH meter will be calibrated and used.

The calibration measurements made for the specific conductance will be used to assess the

accuracy and precision of the instrument used. The calibration of the instrument will be

made by making two measurements on a standard. The standard used will be a solution of

0.01 demol KC1. The accuracy will be within 10% of the standard value and precision will be

less than or equal to 15% of the difference between the two replicate measurements of the

standard. If the measurements are not within ± 10% of the standard or are not reproducible

within ± 15%, the instruments will be returned to the manufacturer for maintenance and
J

calibration.
/

The calibration procedures for the HNu are outlined in Appendix B. The HNu will be

calibrated after each field use or prior to each field use if the instrument has not been

calibrated during the previous 14 calendar days. Isobutylene will be used as the standard.

The instrument will be calibrated in the 0-20 ppm range and the 20-200 ppm range. If the

instrument measurements are not within ± 15% of the known standard in either of the two

calibration ranges, the instrument will be sent back to the manufacturer for maintenance and

calibration.
\.

The calibration procedures for the Organic Vapor Analyzer (OVA) are outlined in Appendix

B. This instrument will be calibrated after each field use or prior to each field use if the

instrument has not been calibrated during the previous 14 calendar days. The manufacturer

calibrates the OVA with methane at the factory. The minimum detection limit for methane is

0.2 ppm. For precise analysis, it is necessary to recalibrate with the specific compound of

interest. A commercially available standard will be used if it is necessary to recalibrate for a

specific compound. If the instrument is not within + 15% of the standard, the instrument

I:1681-07-qaPP-section4 3-11 O
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will be sent back to the manufacturer to be recalibrated.

The level of QC for the thermometer will consist of a calibration check using an ice/water

slurry once at the beginning of field activities. The thermometer must read ± 0.5° C. If the

thermometer is out of calibration, it will be replaced.
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4.0 SAMPLING PROCEDURES

Sampling procedures are provided in the Sampling and Analysis Plan.
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5.0 SAMPLE CUSTODY

5.1 INTRODUCTION ^

The subsection does not change from that provided in the Southeast Rockford Groundwater

Contamination QAPP, March 1993, Section 5.1, page 5-1.

5.2 FIELD-SPECIFIC CUSTODY PROCEDURES

This subsection does not change from that provided in the Southeast Rockford Groundwater

Contamination QAPP, March 1993, Section 5.2, page 5-1.

5.3 LABORATORY CUSTODY PROCEDURES

\

Laboratories that are in the CLP will follow the sample custody procedures specified in the

current CLP SOW OLM03.1 for low-medium concentration organic analysis and the current

CLP SOW ILM03.0 for inorganic low-medium concentration analysis or most current

versions. These custody procedures along with the holding time requirements for CLP

samples are described in the appropriate SOW documents. The custody procedures for the

soil gas analyses are detailed in Appendix A. • ""

5.4 FINAL EVIDENCE FILES CUSTODY PROCEDURES

For all samples analyzed under CLP SOWs OLM03.1, or ILM03.0, the CLP laboratories will

submit all original documents to USEPA Region V within 35 days of receipt of last sample
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for the case. The Superfund Division Technical Support (TSS) will be responsible for the final

evidence audit of these files and their secure storage.

The contractor will maintain the site files along with all relevant records, reports, logs, field

notebooks, pictures, subcontractor reports and the data and data reviews of the CLP and screening

level generated laboratory data in a limited access area and under custody of the contractor's Site

Manager.

The final evidence file will include, but not be limited to:

Project Plans . Graphs . .

Field Data Records Calculations

Logbooks

Raw Data Summaries

Sample Tags Data/Purge Files

Chain-of-Custody Records Correspondence

Sample'Tracking Records Data Validation Files and Reports

Analytical Logbook Pages Report Notes

Bench Sheets Miscellaneous-Photos, Maps, Drawings,

Instrument Readout Records . etc.

Computer Printouts Final Report

1:1681-07-QAPP-SECTION5 . 5-2
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6.0 CALIBRATION PROCEDURES AND FREQUENCIES

As an activity which affects data quality, instrument calibration must be done in accordance

with formal written procedures. The calibration procedures for CLP RAS analyses are

provided in the current EPA CLP SOW OLM03.1 for low-medium concentration organics and

.the current SOW ILM03.0 for low-medium concentration inorganics or most current versions.

Calibration procedures for the soil gas screening level volatile organic analysis are provided

in Appendix A. General requirements for the calibration of instruments are established in

the calibration procedures provided in Appendix B. The instrument must be calibrated and

maintained by trained personnel to operate within manufacturer's specifications. Field

instruments will be calibrated prior to any measurements in the field. Calibration procedures

for field instruments are provided in Appendix B. Field instruments will be recalibrated if

found to be necessary by performance of QC checks. (

Standard Operating Procedures for field and laboratory instruments are described in Section

12.

The Standard Operating Procedures for field instrument calibration to be used during the

Southeast Rockford SCOU (Appendix B) are detailed in the CDM Site Investigation

Procedures Manual (SIPM). These procedures are listed below: . .

Procedure Title SIPM Method No.

• Equipment and Instrument Calibration 6600001
and Maintenance, General

• Calibration and Maintenance Procedure 6617002
YSI Model 33 SCT Meter
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Procedure Title SIPM Method No.

• Calibration and Maintenance Procedures 6617003
'HaakeBuchler pH Stick

• Calibration Procedure for the 6607001
HNu PS 101

• Calibration and Maintenance Procedure 6607003
Century Systems Portable, Organic Vapor
Analyzer Model OVA-128

The calibration for the thermometer will be performed by using an ice/water slurry to check

. for accuracy. The thermometer shall be within ± 0.5° of 0°C when the thermometer has

equilibrated with the ice/water slurry.

All calibration performed in the field will be documented in the field logbook.
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7.0 ANALYTICAL PROCEDURES

For the Southeast Rockford SCOU, the analytical procedures for the CLP Laboratory are

specified in the current USEPA CLP SOW OLM03.1 for RAS low-medium concentration

organic analyses, in the current CLP SOW ILM03.0 for RAS low-medium concentration

inorganic analyses or most current versions. The analytical method to be used for field

screening for soil gas is provided in Appendix A.

Analytical procedures for field analytical equipment are discussed in the Sampling and

Analysis Plan.

Standard analytical procedures for field and laboratory analytical equipment are discussed in

Section 12.
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8.0 INTERNAL QUALITY CONTROL CHECKS

Internal quality control checks for field instruments are discussed in Section 3.4. Quality

control procedures for field measurements are limited to checking the reproducibility of the

measurement by obtaining multiple readings and/or by calibrating the instruments (where

appropriate). When any field instrument fails the QC checks for calibration it will be re-

calibrated, repaired, or replaced, whichever is necessary. Quality control of field sampling

will involve collecting field duplicates and blanks in accordance with the applicable

procedures described in the SAP.

Internal quality control procedures for RAS from the CLP are specified in the current SOW

OLM03.1 for organics and the current SOW ILM03.0 for inorganics as well as in the method

descriptions. The quality control checks for laboratory instrumentation are discussed in

Section 3.2. These specifications include the types of audits required (sample spikes,

surrogate spikes, reference samples, controls, blanks), the frequency of each audit, the

compounds to be used for sample spikes and surrogate spikes, and the quality control

acceptance criteria for these audits.

The level of interval quality control for the field screening of volatile organics in soil gas is

provided in Appendix A.
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9.0 DATA REDUCTION, VALIDATION AND REPORTING

Data reduction, evaluation and reporting of those samples analyzed by CLP laboratories will

be performed in accordance with the specifications of the USEPA Contract Laboratory

Program. The data management approach for CLP-analyzed samples is illustrated with the

logic diagram shown in Figure 9-1. Data reduction for RAS analytical services performed by

USEPA CLP will be in accordance with current CLP Statements of Work (SOW) for organics

and inorganics. Data reporting for RAS analytical services will be in accordance with current

CLP Statements of Work (SOW).

Data reduction for RAS analytical services at the USEPA CLP will be in accordance with the

current CLP Laboratory Statement of Work (SOW). The data will be assessed by verification

of the reduction results and confirmation of compliance with QA/QC requirements.

The analytical data from the field screening of soil gas for volatile organics analysis will be

evaluated for accuracy precision and completeness in the field. The data will be assessed by

reviewing field and laboratory duplicates and blanks and the results will be summarized in

the report.

Raw data from field measurements and sample collection activities will be appropriately

recorded in the field log book. If the data is to be used in the project reports, it will be

reduced or summarized and the method of reduction documented in the report.

The CLP RAS analytical data will be validated by USEPA CASS personnel to ensure that the

data is sufficient to support the risk assessment and the feasibility study. The data validation

procedures are provided in two USEPA documents. These documents are: USEPA Contract
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Figure 9-1
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\

Laboratory Program National Functional Guidelines for Organic Data Review, 2/94; and

USEPA CLP National Functional Guidelines for Evaluating Inorganic Analyses Data Review,

2/94. . .
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10.0 PERFORMANCE AND SYSTEMS AUDITS

Performance and systems audits may be conducted for activities performed by any entity

performing services on this project, including CLP laboratories and field team activities.

Performance and systems audits of field activities may be performed periodically by the

CDM QA Manager in accordance with CDM audit procedures, the USEPA Region V

Environmental Services Division or the IEPA Project Manager. Audits will be performed to

evaluate sampling activities including sample ID, chain-of-custody, field documentation and

proper sampling procedures. The results of the field audits will be reported as part of the

Quality Assurance Reports to management.

The performance and systems audits of the USEPA CLP Laboratory are the responsibility of

USEPA EMSL-LV. Performance audits are used to evaluate laboratory performance. These

audits consist of random data audits, continuous trend analyses of laboratory quality control

data and quarterly analysis of performance evaluation (PE) samples. Systems audits are

performed^to verify continuity of personnel, instrumentation and quality control

requirements contained in the IFBs. Systems audits are performed by ESML - Las Vegas and
\

consist of annual on-site inspections. . I

No audits are planned for the on-site soil gas GC.
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11.0 PREVENTIVE MAINTENANCE

All laboratories participating in the CLP are required under respective SOWs for organics

and inorganics to have Standard Operating Procedures (SOPs) for preventive maintenance for

each measurement system and required support activity. All maintenance activity must be

documented in logbooks to provide a history of maintenance records. The preventive

maintenance program for the, soil gas subcontractor, is described in Appendix A.

The field equipment to be used for this project includes field pH meters, conductivity meters

and thermometers. Preventive maintenance of field analytical equipment used at Southeast

Rockford will be conducted in accordance with the maintenance procedures outlined in the

Standard Operating Procedures provided in Appendix B. Specific preventive maintenance

procedures for this equipment are referenced in the SAP. The Field Manager will be

responsible for implementing these procedures,! documenting the procedures carried out in

the logbook and on the proper forms.
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12.0 ANALYTICAL SERVICES

General requirements for analytical procedures are established in the CLP Quality Assurance

Programs. These programs establish the need, for formally documented procedures which

require: • ,

• The use of CLP laboratories and analytical procedures for all enforcement,

litigation, and evidentiary data,

• The specification of analytical procedures for all analytical field procedures and

non-CLP generated data.

12.1 ROUTINE ANALYTICAL SERVICES LABORATORY PROCEDURES

The current USEPA Contract Laboratory Program Statement of Work (SOW) for organics and

the SOW for inorganics specify the analytical procedures to be used for performing the

requested organic and inorganic analyses on the soil and water samples collected during the

Southeast Rockford SCOU. Also specified by the SOWs are the sample custody procedures,

instrument calibration procedures and frequency of calibration.

12.2 SPECIAL ANALYTICAL SERVICES LABORATORY PROCEDURES .

No special analytical services will be used for the SCOU.

M6SI-07-qapp-secll2
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12.3 SCREENING LEVEL SERVICES LABORATORY PROCEDURES

The analytical procedure to be used for performing the screening level soil gas volatile

organic analysis is described in Appendix A of the QAPP addendum.

12.4 FIELD SCREENING ANALYTICAL PROCEDURES

For field screening analyses, the relevant SOPs are found in the CDM Site Investigation

Procedures Manual as follows:

Procedure Title SIPM Method No.

Operation Procedure YSI
Model 33 SCT Meter

Operation Procedure for HaakeBuchler
pH Stick

Procedure for Determining Temperature of
Surface

Operation procedure for HNu Model PS 101
photoionization analyzer

Operation procedure for Century portable
organic vapor analyzer model OVA-128

5617002

5617003

5617004

5607001

5607003

All procedures used and results obtained will be documented in the field logbook.

1:168 l-07-q.ipp-soctl2
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13.0 CORRECTIVE ACTION

Corrective action for the CLP is implemented at several different levels. The laboratories

participating in the CLP are required to have a written SOP specifying corrective action to be

taken when an analytical error is discovered or the analytical system is determined to be out

of control. The SOP requires documentation of the corrective action and notification to the

analyst of the error and correct procedures.

During field operations including the screening of soil gas for VOCs analysis, if any

nonconformance with established quality control procedures is identified, the Project

Manager will be responsible for developing and initiating corrective action. The IEPA Project

Manager will be responsible for reporting any proposed, developed or initiated corrective

actions to the USEPA Region V Project Officer for review and approval. Corrective action

needed for on-site activities will be initiated by the field team leader, but must be approved

by the Project Manager.
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14.0 QUALITY ASSURANCE REPORTS TO THE MANAGEMENT

The QA reports will be a part of the regular quarterly project reports that the IEPA submits

to the USEPA Region V RPM. The QA reports will contain (but not be limited to) project

status, results of performance and systems audits, data quality assessments, quality assurance

problems with proposed corrective actions and QAPP amendments.
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ACCURACY - The degree of agreement of a measurement (or an average of measurements of

the same thing), X, with an accepted referenced or true value, T, usually expressed as the

difference between the two values, X-T, or the difference as a percentage of the reference or

true value, 100 (X-T)/T, and sometimes expressed as a ratio, X/T. Accuracy is a measure of

the bias in a system.

AUDIT - A systematic check to determine the quality of operation of some function or

activity. Audits may be of two basic types: (1) system audits that consist of a review of the

quality control system to ensure that a comprehensive set of quality control methods,

procedures, reviews, and signoff approvals is established or in place, and (2) performance

audits in which project activities are observed in process for their compliance with the~ ~ i / i l

established quality control procedures and requirements.

COMPARABILITY - Expresses the qualitative confidence with which one data se't can be.

compared to another. For this project, the data comparability will be achieved by the

following:

a. Analytical results will be reported in appropriate units;

b. Same or similar sampling procedures used in previous investigations will be

used;-and • ' •

c. Quality assurance and quality control requirements will be observed.
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COMPLETENESS - A measure of the amount of valid data obtained from a measurement

system compared to the amount that was expected to be obtained under normal conditions to

characterize the environmental condition and/or the amount of valid data obtained from the

measurements system compared with the amount of data that was expected under normal

conditions. Percent completeness is defined as:

(number of valid data) x 100
(number of samples collected for

each parameter analyzed)

DATA VALIDATION - A systematic process for reviewing a body of data against a set of

criteria to provide assurance that the data are adequate for their intended use. Data

validation consists of data editing, screening, checking, auditing, verification, certification,

and review.

PRECISION - A measure of mutual agreement among individual measurements of the same

property, usually under prescribed similar conditions. Precision is best expressed in terms of

the standard deviation. Various measures of precision exist depending upon the "prescribed

similar conditions".

QUALITY ASSURANCE - The total integrated program for assuring the reliability of

monitoring and measurement data. A system for integrating the quality planning, quality

assessment, and quality improvement effort to meet user requirements.

QUALITY ASSURANCE PROGRAM PLAN - An orderly assemblage of management policies,

objectives, principles, and general procedures by which an agency or laboratory outlines how

it intends to produce data of known and accepted quality.
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QUALITY ASSURANCE PROTECT PLAN - An orderly assemblage of detailed'and specific

procedures which delineates how data of known and accepted quality are produced for a

specific project. (A given agency or laboratory would have only one quality assurance

program plan, but would have a quality assurance project plan for each of its projects.)

QUALITY CONTROL - The routine application of procedures for obtaining prescribed

standards of performance in the monitoring and measurement process.

REPRESENTATIVENESS - A qualitative measure of the degree to which the data accurately

and precisely represents a characteristic of a population, parameter variation at a sampling

point, a process condition, or an environmental condition. .Representativeness is a qualitative

criteria which is associated with the proper design of a sampling and analysis program.

STANDARD OPERATING 'PROCEDURE - A written document which details an operation,

analysis, or action whose mechanisms are thoroughly prescribed and which is commonly

accepted as the method for performing certain routine or repetitive tasks.

I:16Sl-07-qapp-sectl5 15-3



Southeast Rockford SCOU
QAPP Addendum
Section No. TOC
Revision No. 1
Date Tanuary 22. 1996
Page vii of viii

APPENDIX A . .

STANDARD OPERATING PROCEDURES FOR SOIL GAS SAMPLE COLLECTION AND
ANALYSIS
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1.0 INTRODUCTION

From the Scope of Work for Soil Gas and Groundwater Collection at the Southeast Rockford
Groundwater Contamination Site it is understood that TERRA-TRACE Environmental Services
(TERRA-TRACE) is responsible for the following:

• Advance approximately 324 soil gas probes and collect soil gas from all locations and
collect two soil samples from approximately 81 locations with the Geoprobe system
during the investigation of the four main areas of the site.

• Submittal of their Standard Operating Procedure included in the project specific quality
assurance plan for review and approval by IDEM and USEPA, Region V.

• A minimum of a two person team will perform the soil gas survey consisting of a
Geoprobe operator and a chromatography technician.

The subcontractor shall perform soil gas surveys and collect soil samples at four locations of the
site in Rockford, Illinois. All spil gas samples will be analyzed for a specific group of volatile
organic compounds including total 1,2-Dichloroethane (1,2-DCE), 1,1,1 -Trichloroethane (1,1,1-
TCA), Vinyl Chloride, Tetrachloroethene (PCE), Trichloroethene (TCE), and 1,1-Dichloroethane
(1,1-DCA). In addition to these parameters, soil gas samples collected in Area 11 will also be
analyzed for benzene, ethylbenzene, toluene, and xylenes. All of the soil gas samples will be
collected at thirty-five feet or less below grade. Sampling is expected to proceed at a minimum
rate of 10 to 15 samples per day.
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2.0 SURVEY LOCATIONS AND PLACEMENT

CDM will be responsible for staking and utility clearance of all of the soil gas locations. A limit
of three attempts will be made at each grid point to collect a soil gas sample. The first attempt
will be made directly at the marked grid point. If probe refusal occurs, the subsequent attempts
will be made within a 10 foot radius of the first point. In areas where utilities are marked or are
obviously apparent, movement may be limited around the original marked grid point. If all three
attempts to collect a soil gas sample at a grid location fail, the soil gas crew will move to the next
location along the grid as directed by CDM. Actual grid points may be adjusted once in the field
because of access agreements, utilities, and unidentified buildings.
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3.0 SURVEY PROCEDURES
i . 'v ' • •

The soil gas samples will be collected using the Post Run Tubing (PRT) system that utilizes a
hollow metal probe driven into the ground with an expendable point using the Geoprobe system.
The leading hollow probe rod is fitted with an expendable point holder and an expendable point
then driven to the desired sampling interval. The expendable point-holder has a left-hand female
threaded opening that accepts an aluminum left-hand threaded tubing adaptor. A required length
of 1/4-inch O.D. polyethylene tubing is fitted to the hollow tubing adaptor. The tubing and
adaptor are lowered down inside of the probe rods and threaded into the expneadble point holder.
To assure an air tight seal is maintained, a rubber o-ring is placed between the tubing adaptor and
the expendable point holder. As the probe rod string is pulled up a few inches it exposes a cavity
of soil from which a representative soil gas sample can be collected. The tubing and cavity are
purged of three volumes using a vacuum pump at the surface. A vacuum chamber fitted with a
pre-sterilized 0.5 liter Tedlar bag is connected to the sample tubing and evacuated generating
negative pressure inside the chamber allowing the bag to fill with soil gas. Soil gas samples
should never contact potentially sorbing materials. Soil gas samples will be collected in this
manner at five areas of the site. The Tedlar bags will be sub-sampled by a sterilized glass syringe
to accommodate analytical volume requirements. The sample will then be injected into the gas
chromatograph for analysis. More than two injections may be necessary where there are multiple
contaminants that required different sample sizes for chromatograph analysis.

During the investigation, approximately 25% of the soil gas sampling locations will have two soil
samples collected (81 locations, 162 soil samples). The soil samples will be collected from an
average depth of 20 feet using the Geoprobe system. Acetate sleeves will be used in the soil
collection tool to contain the soil samples. After the soil samples have been collected the acetate
sleeve will be cut and the soil sample will be transfeered to an unpreserved, clean, USEPA CLP
approved container for analysis by a USEPA CLP laboratory.

After the samples have been collected and the probe removed from the ground, the remaining
open hole will be backfilled with granular bentonite to six inches below grade and an asphalt or
concrete patch will be used to restore the area to pre-investigation conditions.

3-1



4.0 INSTRUMENTATION AND MATERIALS

4.1 Sampling Equipment

- Geoprobe hydraulic soil probe machine
- Pace American 14'x7' tandem axle enclosed trailer for storage and repair or preparation
of sampling equipment
- 3500 watt gasoline powered generator
- ~ 40 feet of 1.25-inch O.D. X 0.5-inch I.D. steel probe rods
- Various Geoprobe tools including PRT and RSP fittings\hand tools\concrete bit and drill
steel' j
- Piston-type soil sampler and acetate sample sleeves
- Safety equipment: first aid kit, fire and hazardous chemical protection
- Vacuum/volume vacuum purge pump
- SKC Vac-U-Chamber soil gas collection box
- air sampling pump
- a peristaltic and inertia pump and stainless steel mini-bailer for groundwater sampling
- Personal protective equipment for Level D and Level C
- Polyethylene or teflon and silicon tubing
- 0.5 liter Tedlar sample bags

4.2 Gas Chromatograph Equipment

- Wells Cargo 10'x7'mobile lab trailer
- 4000 watt gasoline powered generator
- One SRI Model 8610 gas chromatograph
- Purge and trap - SRI model 8690-0051
- Detectors - Photoionization Detector (PID) in series with Electrolytic Conductivity
Detector (ELCD)
- Column - RTX-624 fused silica capillary column
- Traps - Supelco, Vocarb 3000
- Data system - Peaksimple III
- Glass syringes - 1 ul, 5 ul, 10 ul, 100 ul, 1 ml, 10 ml, 50 ml, 100 ml
- Personal computer and printer
- Gas cylinders containing compressed nitrogen and air
- 40 ml VOA vials for chemical standards
- Variuous fittings and tools required for normal operation
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5.0 ANALYTICAL CHEMISTRY PROCEDURES

5.1 Method

Volitile organic compounds (VOCs) consisting of halogenated and aromatic compounds will be
detected in soil gas samples analyzed using a gas chromatograph with a concentrated trap
(modified method 5030). A temperature program is used with the gas chromatograph to separate
the organic compounds identified by retention time. Detection of compounds is achieved by
Electrolytic Conductivity Detector (ELCD) and a Photo-Ionization Detector (PED).

Quantification of compounds is achieved by comparison of the detector response of the sample
with the response measured for the calibration standards. Instrument calibration checks will be
run periodically throughout the day as are system blanks to check for contamination in the
sampling equipment. Ambient air samples will be analyzed to determine backgound levels in the
atmosphere.

5.2 Checks for Contamination

Microliter syringes will be checked for contamination prior to sampling each day by injecting
nitrogen carrier gas into the gas chromatograph. Syringes will be reused only after a nitrogen
carrier gas blank has been run to insure there is no contamination from previous sampling.

A system or method blank is drawn through randomly selected probe rods and post run tubing
fittings with tubing into a tedlar bag. An aliquote sample of this blank is analyzed to determine
the presence of contamination in the sampling equipment. Method blanks will be run prior to
calibration and analyzing of samples. Method blanks will be run after calibration checks and after
highly contaminated samples to insure that column/trap carry over does not occur.

5.3 Analytical Equipment Calibration

At the beginning of each day, standards of total 1,2-Dichloroethane (1,2-DCE), 1,1,1-
Trichloroethane (TCA), Vinyl Chloride, Tetrachloroethene (PCE), Trichloroethene (TCE) and
1,1-Dichloroethane (1,1-DCA) will be analyzed to calibrate the gas chromatograph and determine
the daily response factors. When investigating Area 11, benzene, ethylbenzene, toluene, and
xylenes will also be analyzed. Prior to running standards, water for standards will be analyzed for
purityStock chemical standards that come pre-made in methanol will be used for calibration. At
least three standard injections will be analyzed until resultant responses fall within 25% of each
other. The three standard injections will be run after every five samples.
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5.4 Analytical Procedures ,

Soil gas samples will be collected in 0.5 liter tedlar bags equipped with a sept-port. Sub-sampling
syringes (10 cc or greater) will be used to draw a 5 cc aliquote of sample from the tedlar bag.
Samples are introduced into the analytical system via a gas tight syringe directly onto the trap.
Using a dedicated 50 ul syringe, inject onto the trap the surrogate at a concentration of 20 ppb.
Injection volume is varied to insure that resultant masses of analyte fall within the linear response
range of the daily standards. All sub-sampling syringes and needles will be used only once before

decontamination. Tedlar bags will only be used once.

5.5 Detection Limits

Detection limits are a function of the injection volume as well as the detector sensitivity for
individual compounds. Thus the detection limit varies with sample size. Generally, the larger the
injection size, the greater the sensitivity. However, peaks for compounds of interest must be kept
within the linear range of the detector. If any compound has a high concentration such that it is
out of range, it may be necessary to use small injections, and in some cases to dilute the the
sample to keep it within the linear range. This may cause decreased detection limits for other
compounds in the analyses. The detection limit for the compounds to be analyzed is 1 ug/1. If any
compound being analyzed is not detected, the detection limit for that compound in that analysis is
given as a "less than" value (e.g. <1 ug/1). This number is calculated from the the current
response factor, the sample size, and the estimated minimum peak size (area) that would have
been visible under the conditions of the measurement. Table 1 lists the applicable detection limits
for various compounds in soil gas using direct injection techniques.
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6.0 QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES

6.1 Probe Tools

All steel probe rods and down-hole sampling tools will be decontaminated before collection of any
soil gas or soil samples. Post run tubing (PRT) adaptors will be cleaned after each sample and at
the end of each day by baking them in the GC oven. The piston sampler fittings will be
decontaminated before and after each use. System blanks and rinsate blanks will be collected after
every five samples and at the beginning of each day. °"

6.2 Sample Tubing

f

Silicon and polyethylene or teflon tubing is to be used only once per sample and then disarded
after use to prevent cross-contamination between samples.

6.3 Tedlar Bags

Tedlar bags are received from the supplier contaminant-free. They will be used for only one
sample and then discarded.

6.4 Septa

Septa throught which soil gas samples are injected into the gas chromatograph are replaced on a
daily basis to prevent possible leaks from the chromatographic column.

/

6.5 Analytical Instruments,

Analytical instruments will be calibrated each day by the use of stock chemical standards prepared
in methanol. Calibration checks will also be run after approximately every five soil gas sampling
locations.

6.6 . Sampling Syringes

All sampling syringes will be decontaminated before and after each sample and checked for
contamination prior to sampling each day by injecting nitrogen carrier gas into the gas
chromatograph.

6.7 System Blanks '

Prior to sampling, each day, system blanks will be run to check the sampling apparatus (PRT
system components and syringe) for contamination by drawing ambient air from above ground
through the system and comparing the analysis to a currently sampled air analysis.

6-1



6.8 Rinsate Blanks

Rinsate blanks will be collected from the soil sampling equipment after every five samples and at
the beginning of each day, if necessary. Rinsates will consist of distilled and deionized laboratory
grade water.

6.9 Soil Gas Pumping

Soil gas pumping will be monitored by a vacuum guage to insure that an adequate gas flow from
the vadose zone is maintained. A negative pressure (vacuum) of 2-inches of Hg less than the
maximum capacity of the pump (evacuation rate >0.02 cfm) usually indicates that a reliable gas

sample cannot be obtained because the soil has very low air permeability.
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7.0 DOCUMENTATION

TERRA-TRACE will maintain a complete, accurate, chronological log of all activities regarding
the soil gas survey as the investigation progresses. The field log shall be kept in a bound book
containing no other information but this project. Each page of the field log will be numbered,
dated, and show the initials of all crew members. All entries shall be made in ink and no erasures
made. Incorrect entries shall be crossed out with a single strike mark and initials of the person
making the correction shall be written adjacent to the mark. Upon completion of field work, all
field log books, relevant notes, computations, and pertinent reference materials shall be
relinquished.
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FIELD PROCEDURE NO. SG-1

SOIL GAS SAMPLING - POST RUN TUBING (PRT) SYSTEM OPERATION

SUMMARY OF METHOD:

Soil gas samples are collected using a temporary "grab" (one-time) sample method referred to as
the Post Run Tubing (PRT) method (refer to Attachment 1 for description). The PRT system is
used to collect soil gas samples from discrete depths within the soil vadose zone. The method
uses 1-inch O.D. X 0.5-inch I.D. percussion driven hollow steel threaded probe rods with a
threaded expendable point holder to collect soil gas samples. The probe rods and expendable
drive point are driven to depth using a hydraulic soil probe machine. If the surface material
consists of concrete or asphalt, a 1.5-inch diameter carbide-tipped concrete bit is used to hammer
through the pavement using the hydraulic soil probe hammer. After the rods and drive point have
been driven to the required sampling depth the rods are retracted a few inches leaving behind the
expendable steel drive point and a column of soil is exposed for vapor sampling. A length of 1/4-
inch O.D. polyethylene tubing connected to an aluminum barbed fitting that contains an o-ring is
threaded into the expendable point holder. The tubing is rotated clockwise from above to thread
the barbed fitting into the female threaded expendable point at the base of the probe rods. The
polyethylene tubing is connected to a vacuum pump with silicon tubing at the surface that will be
used to purge three to five (3-5) volumes of soil gas from the PRT system tubing. The vacuum
pump is fitted with a vacuum pressure guage to assure that there is no impedance to gas flow
caused by low-permeability or water-saturated soils.

Once the system has been purged, a vacuum chamber box fitted with an empty 0.5 liter tedlar bag
is hooked up to the PRT system tubing. A vacuum pump is connected to the outside of the
vacuum chamber box and a vacuum is applied inside the box creating negative pressure inside of
the box and tedlar bag. The air inlet port that is connected to the tedlar bag is opened from out
side the box allowing soil gas to be drawn into the bag. The vacuum chamber box contains a
clear glass viewing window to allow the sampler to determine when to close the inlet port after
the bag has been inflated with the sample and not overfilled. The chamber box can be opened and
the sealed tedlar bag with the sample can be withdrawn for lab analysis.

The 0.5 liter soil gas sample is collected from each sampling probe within one minute of purging.
The sample is subsampled according to analytical requirements and replicates are injected into the
gas chromatograph for documentation of reproducibility. More than two injections may be
necessary where there are multiple contaminants that require different sample volumes for
chromatographic analysis.
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After the soil gas sample has been collected the expendable point remains in the soil and the probe
rods are removed from the ground and the hole is sealed with granular bentonite. Asphalt or
concrete patch is used to cap holes that have been created through paved or concrete areas.

SUPPLIES:

- Hydraulic soil probe machine
- 14'X7'enclosed Pace American support trailer .
- 3500 watt gasoline powered generator
- - 40 feet of 1 -inch diameter steel probe rods with an expendable point holder
- 1.25-inch diameter steel expendable drive points
- miscellaneous hand and probe tools
- 1.5-inch diameter carbide-tipped bit and drill steel •
- required lengths of 1/4-inch I.D. silicon and 1/4-inch 0. D. polyethylene tubing
- vacuum chamber box with vacuum port and sample port '
- vacuum pump with pressure and volume guage
- Tedlar bags (0.5 liter) with septa port
- 50 ul, 1 ml, 10 ml glass syringes
- granular bentonite •
- asphalt and concrete patch material

PROCEDURE

1. Determination of Sampling Locations:

1.1 Initial sampling locations will be determined by the client (CDM) prior to the start of
the project.

1.2 Remaining sample locations may be determined by the following:

1.2.1 Client: ^

1.2.1.1 All sampling locations set up on a marked grid system.

1.2.1.2 Client decides location of remaining sampling locations based on
results of initial study.
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1.2.2. Client and TERRA-TRACE Personnel:

1.2.2.1. Client and TERRA-TRACE personnel decide location of
remaining sampling locations based on results of initial sampling locations.

2. Checks for Sampling System Contamination:

2.1 Prior to use, a sub-sampling syringe is blanked to determine if contamination exists in the
syringes (Landmark Procedure GC103a - Appendix B).

2.2 Prior to sample probe placement, an ambient air sample is drawn above ground in the vicinity
of the sampling area.

2.3 Concurrently, a system blank will be drawn through randomly selected probe tools and PRT
fittings into a tedlar bag and analyzed using the analytical system.

2.4 The results of the ambient air and system blank samples are compared to determine the ^
presence of contamination in the sampling apparatus. . ;

3. Sampling Probe Placement

3.1 The hydraulic soil probe is located over the sampling location and the probe mast is
unfolded centered vertically over the sample location.

3.2 If concrete or asphalt are present a concrete bit and drill steel are connected to the
probe,hammer to penetrate the surface pavement.

3.3 Precleaned sample probe rods and PRT fittings are removed from storage and ,
an expendable drive point is fitted to the end of the probe rods.

3.4 A drive cap is fitted to the top of the probe rods and the rods are pushed and driven
into the soil to the required sampling depth.

3.5 A pull cap is fitted to the top of the probe rods and the rods are extracted
approximately 6-inches leaving the expendable point behind and exposing a cavity of soil
for sampling.
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4. Soil Gas Sample Collection
r . • •

4.1 An aluminum barbed PRT fitting containing an o-ring is connected to a required
length of 1/4-inch O.D. polyethylene tubing.

4.2 The tubing and PRT fitting are lowered down the inside of the hollow probe rods and
rotated clockwise to thread the PRT fitting into the top of the expendable point holder.

4.3 At the surface, the polyethylene tubing is connected to a vacuum pump with silicon
tubing at the surface that will be used to purge three to five (3-5) volumes of soil gas from
the PRT system tubing and soil cavity. The vacuum pump is fitted with a vacuum
pressure and air volume guage to assure that there is no impedance to gas flow caused by.
low-permeability or water-saturated soils.
4.4 The vacuum pump is turned on and evacuates a separate closed vacuum cylinder with
a pressure up to 27-inches of mercury. Once the cylinder is pressurized an initial reading
of both pressure in inches of mercury and volume in liters of air are taken directly from the
pressure/volume guage prior to opening the cylinder valve. If after applying a vacuum to
the PRT system no response is seen on the guage then the probe rods must be pulled up
incrementally until a sample can be collected. If the rods have to be pulled back then
repeat steps 4.2 through 4.4.

5. Sample Collection . '

5.1 Once the PRT system has been purged, a vacuum chamber box fitted with an empty
0.5 liter tedlar bag is hooked up to the PRT system tubing. The 0.5 liter soil gas sample is
collected from each sampling probe within one minute of purging.

5.2 A personal sampling vacuum pump set at between 1 to 5 liters/min. is connected to -v

the outside of the vacuum chamber box port with silicon tubing to evacuate air from the
inside of the box creating negative pressure inside of the box and tedlar bag.

5.3 The air inlet port, that is connected to the tedlar bag which is in a negative pressure
• atmosphere, is opened from out side the box allowing soil gas to be drawn into the bag.

The vacuum chamber box contains a clear glass viewing window to allow the sampler to
determine when to close the inlet port after the bag has been inflated with the sample so as
not to overfill and explode the bag.

5.4 The chamber box can be opened and the sealed.tedlar bag with the sample can be
withdrawn for lab analysis.
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5.5 The sample is subsampled according to analytical requirements and replicates are
injected into the gas chromatograph for documentation of reproducibility. More than two
injections may be necessary where there are multiple contaminants that require different
sample volumes for chromatographic analysis. t )

6. Sampling Log Book and Documentation

6.1 A separate 'hard bound water proof notebook will kept with the TERRA-TRACE
sampling team to record all necessary information during sampling events.

6.2 The notebook will include the date and time (in military notation) of each event, the
names of sampling personnel, and a daily summary of activities for each day of sampling.

6.3 Individual sample collection data sheets will be filled for each sample collected. This
information will be included in the summary Sampling Data Table and will niclude the
following information: '

6.3.1 Time (Military notation).

6.3.2 Sample Number (use "SG-" prefix or client's numbering system, whichever
was established at. the beginning of the project).

6.3.3 Sampling Depth in feet.
/

6.3.4 Purge pressure and volume.
r

6.3.5 Purge evacuation time in seconds.

6.3.6 Sample volume collected (cc)

6.3.7 Number of attempts (borings) and drive points used:

6.3.8 Notes and any additional information requested by the client. This includes
but is not limited to; description of the sampling locationa and general area,
weather conditions, ground conditions, asphalt, concrete, soil appearance, surface
.water, odors, vegetation, backfill procedures and materials, etc.
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7. Other Record Keeping:

7.1 Client-provided data sheets are filled out, if required.

7.2 Sampling location is marked on the site map. Site map should have scale, north
arrow, and prominent site features.

8. Deactivation'of Sampling Apparatus:

8.1 Disconnect vacuum pump from vacuum chamber box.

8.2 Unthread PRT fitting and remove tubing and fitting from probe rods and expendable
point holder.

. ' !

8.3 Attach pull cap to rods and remove them from the soil.

8.4 Backfill boring with granular bentonite and replace the top 6 inches with native soil or
repair with asphalt or concrete patch.

9. Sampling Equipment Decontamination

9.1 All downhole sampling equipment including rods and PRT fittings will be properly
decontaminated by scrubbing and washing with Alconox soap and water followed by a
triple distilled water rinse. Let dry and store tools in clean place on hydraulic soil probe
rig or in trailer.

9.2 Glass Syringes with Detachable Needles (refer to Landmark's Field Procedure No.
GC117 in Attachment A). '
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Soil Gas Sampling — PRT System Operation
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Basics
Using the Post-Run Tubing System, one can drive probe rods
to the desired sampling depth, then insert and seal an
internal tubing for soil gas sampling. The usual Ceoprobe
probe rods and driving accessories and the following tools
are required:

• PRT Expendable Point Holder

• PRT Adapter

• Selected PRT Tubing

Preparation
1. Clean all parts prior to use. Install O-rings on the

PR-13B and the PRT adapter.

2. Inspect the probe rods and clear them of all obstructions.
i

3. TEST FIT (he. adapter with the PRT fitting on the
expendable point holder to assure that the threads are
compatible and fit together smoothly.

NOTE: PRT fittings are left-hand threaded.

4. Push the adapter into the end of the selected tubing.
Tape may be used on the outside of the adapter and
tubing to prevent the tubing from spinning freely around
the adapter during connection - especially when using
Teflon tubing (Figure 1).

REMEMBER: The sample will nofcontact the outside
of the tubing or adapter.

PRT SYSTEM PARTS
PRT Expendable Point Holder, PRT Adapters, Tubing, and O-
rings.

Figure 1. Securing adapter to tubing with tape. NOTE: Tape
does not contact soil gas sample.

Figure 2. Insertion of tubing
and PRT adapter.

Figure 3. Engaging threads
by rotating tubing.

Geoprobc Systems
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Soil Gas Sampling — PRT System Operation

Probing
Drive the PRT tip configuration into the ground. Connect
probe rods as necessary to reach the desired depth. After
depth has been reached, disengage the expendable point by
pulling up on the probe rods. Remove the pull cap from the
top probe rod, and position the Geoprobe unit to allow room
to work.

Connection

Probe Rod

Tubing

PRT Expendable
Point Holder

Expendable
Drive Point

A cross section of probe rods driven
to depth and then retracted to allow
for soil gas sampling. The PRT
adapter and tubing are now fed
through the rods and rotated to form
a vacuum-tight connection at the
point holder. The result is a
continuous run of tubing from the
sample level to the surface.

1. Insert the adapter end of the tubing down the inside
diameter of the probe rods (Figure 2).
\*

2. Feed the tubing down the rod bore until it hits bottom on
the expendable point holder. Allow about 2 ft.
(610 mm) of tubing to extend out of the hole before
cutting it.

3. Grasp the excess tubing and apply some downward
pressure while turning it in a counterclockwise motion to
engage the adapter threads with the expendable point
holder (Figure 3).

4. Pull up lightly on the tubing to test engagement of the
threads. (Failure of adapter to thread could mean that
intrusion of soil may have occurred during driving of
probe rods or disengagement of drive point.)

a
x

The Tools for Site Investigation JThe Tools tor bite Investigation^^^^ |̂
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Soil Gas Sampling— PRT System Operation

Sampling
1. Connect the outer end of ihe tubing to the Silicone

Tubing Adapter and vacuum hose (or other sampling
apparatus).

2. Follow the appropriate sampling procedure for collecting
a soil gas sample (Figure 1).

Removal
1. After collecting a sample, disconnect the tubing from the

vacuum hose or sampling system.

2. Pull up firmly on the tubing until it releases from the
adapter at the bottom of the hole. (Taped tubing requires
a stronger pull.)

3. Remove the tubing from the probe rods. Dispose of
polyethylene tubing or decontaminate Teflon tubing as
protocol dictates. -

4. Retrieve the probe rods from the ground and recover the
expendable point holder with the attached PRT adapter.

5. Inspect the O-ring at the base of the PRT adapter to verify
tliat proper sealing was achieved during sampling. The
O-ring should be compressed. This seal can be tested by
capping the open end of the point holder applying
vacuum to the PRT adapter.

6. Prepare for the next sample.

I

Figure 1. Taking a soil gas
sample for direct injection into a
CC with the PRT system.

Geoprobe Systems
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FIELD PROCEDURE NO. SS J.

SOIL SAMPLING - SYSTEM OPERATION .

SUMMARY OF METHOD:

Specific interval or continous soil sampling can be accomplished using a piston style probe-driven
samplers. The piston sampler, unlike conventional split-spoon samplers, remain completely sealed
while they are being driven to the desired sampling depth. The sampler contains an internal piston
that is manually released upon reaching the desired sampling interval allowing soil to enter the
sampling tube so it can be brought to the surface for inspection or analysis. [

The piston samplers are fitted with liners made of either clear polybutyrate, Teflon, stainless
steel, or brass depending on the specific sampling requirements. Once withdrawn from the
sampler, the liners can be separated with a knife for inspection or capped and sent for laboratory
analysis without further sample disruption. The most common lined piston sampler is the Large
Bore sampler which collects a soil sample 1.125 " in diameter by 24 " long that is approximately
400 ml in volume. If the surface material consists of concrete or asphalt, a 2.0-inch diameter
carbide-tipped concrete bit is used to hammer through the pavement using the hydraulic soil probe
hammer. After the rods and RSP have been driven to the required sampling depth the rods are
retracted approximately 36 inches allowing an internal 0.75-inch O.D. X 36-inch long 316
stainless steel wire-wrapped screen with 0.01-inch slots to drop through the bottom of the RSP
into the aquifer cavity below leaving behind the expendable steel drive point. Refer to Attachment
2 for a detailed description of the Large Bore sampler.

V

Once the soil sample has been collected the probe rods and piston sampler are removed from the
soil and the hole is sealed with granular bentonite. If necessary, asphalt or concrete patch is used
to cap holes that have been created through paved or concrete areas.
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SUPPLIES:

- Hydraulic soil probe machine
- 14'X7'enclosed Pace American support trailer '
- 3500 watt gasoline powered generator
- -40 feet of 1-inch diameter steel probe rods
- 1.5-inch diameter Steel piston soil sampler with extension rods
- miscellaneous hand and probe tools
- 2.0-inch diameter carbide-tipped bit and drill steel
- clear acetate soil sample liners
- sample containers
- granular bentonite
- asphalt and concrete patch material

PROCEDURE
&

1. Determination of Sampling Locations:

1.1 Initial sampling locations will be determined by the client (CDM) prior to the start of
the project.

1.2 Remaining sample locations may be determined by the following:

1.2.1 Client:

1.2.1.1 All sampling locations set up on a marked grid system.

1.2.1.2 Client decides location of remaining sampling locations based on
results of initial study.

1.2.2. Client and TERRA-TRACE Personnel:

1.2.2.1. Client and TERRA-TRACE personnel decide location of
remaining sampling locations based on results of initial sampling locations.
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2. Checks for Soil Sampling System Contamination:

2.1 All reuseable sampling equipment (ie. probe rods and piston sampler) will be
thoroughly decontaminated prior to collection of each sample.

2.2 A decontaminated section of probe rods and a piston sampler will have distilled and
deionized laboratory grade water run through and over the them. The rinsate water will
be collected and containerized for analysis of contamination.

3. Sampling Probe Placement

3.1 The hydraulic soil probe is located over the sampling location and the probe mast is
unfolded centered vertically over the sample location.

3.2 If concrete or asphalt are present a concrete bit and drill steel are connected to the
probe hammer to penetrate the surface pavement.

3.3 Precleaned sample probe rods and piston sampler fittings are removed from storage.

3.4 A drive cap is fitted to the top of the probe rods and the rods and closed piston
sampler are pushed and driven into the soil to the required sampling depth.

4. Soil Sample Collection . ;

4.1 The drive cap is removed and the threaded extension rods are connected together
with couplings and lowered down the hollow probe rods and threaded into the piston stop
pin.

4.2 As the extension rods are turned clockwise the left-hand threaded stop pin is backed
out and removed from the sampler. The extension rods and stop pin are brought to the
surface. ' . .

4.3 The drive cap is placed back onto the top of the rods and the sampler is driven
approximately two feet to collect a soil sample.

4.4 The drive cap is replaced with a pull cap and the rods and sampler are removed from
the ground. The sampler is opened at the surface and the acetate liner is cut exposing the
sample which can be collected in a container for analysis.
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5. Sampling Log Book and Documentation

5.1 A separate hard bound water proof notebook will kept with the TERRA-TRACE
sampling team to record all necessary information during sampling events.

5.2 The notebook will include the date and time (in military notation) of each event, the
names of sampling personnel, and a daily summary of activities for each day of sampling.

5.3 Individual sample collection data sheets will be filled for each sample collected. This
information will be included in the summary Sampling Data Table and will niclude the
following information:

5.3.-1 Time (Military notation).

5.3.2 Sample Number (use "SS-" prefix or client's numbering system, whichever
was established at the beginning of the project).

5.3.3 Sampling Depth or interval in feet

5.3.4 Sample Collection Method

5.3..5 Sample volume collected (oz)

5.3.6 Number of attempts (borings) used.

5.3.7 Notes and any additional information requested by the client. This includes
but is not limited to; description of the sampling loc'ationa and general area,
weather conditions, ground conditions, asphalt, concrete, soil appearance, surface
water, odors, vegetation, backfill procedures and materials, etc.

6. Other Record Keeping:

6.1 Client-provided data sheets are filled out, if required.

6.2 Sampling location is marked on the site map. Site map should have scale, north
arrow, and prominent site features.
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7. Deactivation of Sampling Apparatus:

7.1 Attach pull cap to rods and remove rods and sampler from the soil.

7.2 Remove soil sample from sampler and discard clear acetate sample liner, if applicable.

7.3 Backfill boring with granular bentonite and replace the top 6 inches with native soil or
repair with asphalt or concrete patch.

8. Sampling Equipment Decontamination

8.1 All downhole sampling equipment including rods and piston sampler fittings will be
properly decontaminated by scrubbing and washing with Alconox soap and water followed
by a triple distilled water rinse. Let dry and store tools in clean place on hydraulic soil
probe rig or in trailer.



ATTACHMENT 2

LARGE BORE SOIL SAMPLER OPERATION



GEOPROBE AT-660 SERIES LARGE BORE SOIL SAMPLER

Standard Operating Procedure (SOP)

Technical Bulletin No. 93-660

PREPARED: 9/21/1993

a. V b. V c. V

Figure 1. Driving and Sampling with the Large Bore Soil Sampler.
a. Driving the Sealed Sampler b. Removing the Stop-pin
c. Collecting a Sample d. Recovering Sample in Liner



1.0 OBJECTIVE

The objective of this procedure is to collect a discrete soil sample at depth and recover it for visual
inspection and/or chemical analysis.

2.0 BACKGROUND

2.1 Definitions
Geoprobe*: A vehicle-mounted, hydraulically-powered, soil probing machine that utilizes static
force and percussion to advance small diameter sampling tools into the subsurface for collecting soil
core, soil gas, or ground water samples. v-
* (Geoprobe is a registered trademark of Kejr Engineering, Inc., Salina, Kansas.)

•>

Large Bore Sampler: A 24-inch long x l-3/8_-inch diameter piston-type soil sampler capable of
recovering a discrete sample that measures up to 320ml in volume, in the form of a 22-inch x
1-1/16-inch core contained inside a removable liner.

Liner: A 24-inch long x 1-1/8-inch diameter removable/replaceable, thin-walled tube inserted
inside the Large Bore Sampler body for the purpose of containing and storing soil samples. Liner
materials include brass, stainless steel, Teflon, and clear plastic (either PETG or cellulose acetate
butyrate).

2.2 Discussion
In this procedure, the assembled Large Bore Sampler is connected to the leading end of a Geoprobe
brand probe rod and driven into the subsurface using a Geoprobe machine. Additional probe rods
are connected in succession to advance the sampler to depth. The sampler remains sealed (closed)
by a piston tip as it is being driven. The piston is held in place by a reverse-threaded stop-pin at the
trailing end of the sampler. When the sampler tip has reached the top of the desired sampling
interval, a series of extension rods, sufficient to reach depth, are coupled together and lowered down
the inside diameter of the probe rods. The extension rods are then rotated clock-wise (using a
handle). The male threads on the leading end of the extension rods engage the female threads on the
top end of the stop-pin, and the pin is removed. After the extension rods and stop-pin have been
removed, the tool string is advanced an. additional 24 inches. The piston is displaced inside the
sampler body by the soil as the sample is cut. To recover the sample, the sampler is recovered from
the hole and the liner containing the soil sample is removed. The operation is illustrated in Figure 1.

3.0 REQUIRED EQUIPMENT

The following equipment is required to recover soil core samples using the Geoprobe Large Bore Sampler
and driving system. (Figure 2.) Note that the sample liners for the Large Bore Sampler are available in
four different materials. Liner materials should be selected based on sampling purpose, analytical
parameters, and data quality objectives.



Large Bore Sampler Parts Quantity Part Number
STD Piston Stop-pin, O-ring .1 AT-63, 63 R
LB Cutting Shoe 1 ...AT-660
LB Drive Head .'. 1 ....; AT-661
LB Sample Tube .1 AT-662
LB Piston Tip 1 AT-663
LB Piston Rod 1 ...AT-664 v

LB Clear Plastic Liner variable AT-665
LB Brass Liner variable AT-666
LB Stainless Steel Liner variable, AT:667
LB Teflon* Liner variable AT-668
LB Cutting Shoe Wrench 1.1 AT-669
Vinyl End Caps .....variable AT-641
Teflon* Tape variable AT-640 T

* (Teflon is a Registered Trademark of E.I. du Pont de Nemours & Co.)

Geoprobe Tools Quantity' Part Number
Probe Rod (3 foot) variable .....AT-10 B
Probe Rod (2 foot) , 1 AT-10 B
Probe Rod (1 foot) 1 AT-10 B
Drive Cap ...1 AT-11 B
PuliCap ;'..'.. 1 AT-12B
Extension Rod variable AT-67
Extension Rod Coupler variable .AT-68
Extension Rod Handle 1 •. AT-69

Optional
LB Manual Extruder 1 AT-659 K
Extension Rod Jig .1 GW-469
LB Pre-Probe 1 ...AT-146B

Additional Tools
Vise Grips
Open Ended Wrench (3/8-inch)
1 -inch or Adjustable Wrench

4.0 OPERATION

4.1 Decontamination

Before and after each use, thoroughly clean all parts of the soil sampling system according to project
specific requirements. A clean, new liner is recommended for each use. Parts should also be
inspected for wear or damage at this time.
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Figure 2. Large Bore Sampler Parts



t

4.2 Assembly
1. Install a new AT-63R O-ring into the O-ring groove on the AT-63 Stop-pin.

2. Seat the pre-flared end of the LB Liner (AT-665, -666, -667, or -668) over the interior end ofthe
AT-660 Cutting Shoe. (Figure 3.) It should fit snugly.

3. Insert the liner into either end ofthe AT-662 Sample Tube and screw the cutting shoe and liner
into place. If excessive resistance is encountered during this task, it may be necessary to use the AT-
669 LB Shoe Wrench. Place the wrench on the ground and position the sampler assembly with the
shoe end down so that the recessed notch on the cutting shoe aligns with the pin in the socket ofthe
wrench. (Figure 4.) Push down on the sample tube while turning it, until the cutting shoe is threaded
tightly into place.

4. Screw the AT-664 Piston Rod into the AT-663 Piston Tip. Insert the piston tip and rod into the
sample tube from the end opposite the cutting shoe. Push and rotate the rod until the tip is seated
completely into the cutting shoe. ,

5. Screw the AT-661 Drive Head onto the top end ofthe sample tube, aligning the piston rod through
the center bore.

6. Screw the reverse-threaded AT-63 Stop-pin into the top of the drive head and turn it counter-
clockwise with a 3/8-inch wrench until tight. Hold the drive head in place with a 1 -inch or adjustable

) wrench while completing this task to assure that the drive head stays completely seated. The
assembly is now complete.

4.3 Pilot Hole
A pilot hole is appropriate when the surface to be penetrated contains gravel, asphalt, hard sands,
or rubble. Pre-probing can prevent unnecessary wear on the sampling tools. A Large Bore Pre-Probe
(AT-146B) may be used for this purpose. The pilot hole should be made only to a depth above the
sampling interval. Where surface pavements are present, a hole may be drilled with the Geoprobe
using a Drill Steel (AT-32, -33, -34, or-35, depending upon the thickness ofthe pavement), tipped
with a 1.5-inch diameter Carbide Drill Bit (AT-36) prior to probing. For pavements in excess of 6
inches, the use of compressed air to remove cuttings is recommended.

4.4 Driving

1. Attach an AT-106B 1 -foot Probe Rod to the assembled sampler and an AT-11B Drive Cap to the
probe rod. Position the assembly for driving into the subsurface.

2. Drive the assembly into the subsurface until the drive head ofthe LB sample tube is just above
the ground surface.

3. Remove the drive cap and the 1-foot probe rod. Secure the drive head with a 1-inch or adjustable
wrench and re-tighten the stop-pin with a 3/8-inch wrench. (Figure 5.)



Figure 3. Liner fits snugly over interior end of cutting shoe.
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Figure 4. Using the AT-669 Cutting Shoe Wrench to attach
cutting shoe.
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Figure 5. Tightening the Stop-pin.-

Figure 6. Coupling Extension Rods together. Figure 7. Rotating the Extension Rod Handle.
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4.4 Driving (continued from page 5)

4. Attach an AT-105B 2-foot Probe Rod and a drive cap, and continue to drive'the sampler into
the ground. Attach AT-10B 3-foot Probe Rods in succession until the leading end ofthe sampler
reaches the top of the desired sampling interval.

4.5 Preparing to Sample
1. When sampling depth has been reached, position the Geoprobe machine away from the top of
the probe rod to allow room to work.

i

2. Insert an AT-67 Extension Rod down the ins'ide diameter of the probe rods. Hold onto it and
place an AT-68 Extension Rod Coupler on the top threads ofthe extension rod (the down-hole end
ofthe leading extension rod should remain uncovered). Attach another extension rod to the coupler
and lower the jointed rods down-hole. (Figure 6.)

3. Couple additional extension rods together in the same fashion as in Step 2. Use the same number
of extension rods as there are probe rods in the ground. The leading extension rod must reach the
stop-pin at the top ofthe sampler assembly. When coupling extension rods together, you may opt

- to use the G W-469 Extension Rod Jig to hold the down-hole extension rods while adding additional
rods.

4. When the leading extension rod has reached the stop-pin down-hole, attach the AT-69
Extension Rod Handle to the top extension rod.

5. Turn the handle clockwise (right-handed) until the stop-pin detaches from the threads on the
drive head. (Figure 7.) Pull up lightly on the extension rods during this procedure to check thread
engagement.

6. Remove the extension rods and uncouple the sections as each joint is pulled from the hole. The
Extension Rod Jig may be used to hold the rod couplers in place as the top extension rods are
removed.

7. The stop-pin should be attached to .the bottom ofthe last extension rod upon removal. Inspect
it for damage. Once the stop-pin has been removed, the sampler is ready to be re-driven to collect
a sample. I

4.6 Sample Collection
1. Reposition the Geoprobe machine over the probe rods, adding an additional probe rod to the tool
string if necessary. Make a mark on the probe rod 24 inches above the ground surface (this is the
distance the tool string will be advanced).

2. Attach a drive cap to the probe rod and drive the tool string and sampler another 24 inches. Use
of the Geoprobe's hammer function during sample collection may increase the sample recovery
in certain formations. Do not over-drive the sampler.



4.7 Retrieval
1. Remove the drive cap on the top probe rod and attach an AT-12B Pull Cap. Lower the probe
shell and close the hammer latch over the pull cap.

2. With the Geoprobe foot firmly on the ground, pull the tool string out of the hole. Stop when
the top (drive head) of the sampler is about 12 inches above the ground surface.

3. Because the piston tip and rod have been displaced inside the sample tube, the piston rod now
extends into the 2-foot probe rod section. In loose soils, the 2-foot probe rod and sampler may be

. recovered as one piece by using the foot control to lift the sampler the remaining distance out of
the hole. v

4. If excessive resistance is encountered while attempting to lift the sampler and probe rod out of
the hole using the foot control, unscrew the drive head from the sampler and remove it with the
probe rod, the piston rod, and the piston tip. Replace the drive head onto the sampler and attach
a pull cap to it. Lower the probe shell and close the hammer latch over the pull cap and pull the
sampler the remaining distance out ofthe hole with the probe machine foot firmly on the ground.

4.8 Sample Recovery
1. Detach the 2-foot probe rod if it has not been done previously.

2. Unscrew the cutting shoe using the AT-669 LB Cutting Shoe Wrench, if necessary. Pull the
cutting shoe out with the liner attached. (Figure 8.) If the liner doesn't slide out readily with the
cutting shoe, take off the drive head and push down on the side wall ofthe liner. The liner and
sample should slide out easily.

4.9 Core Liner Capping
1. The ends of the liners can be capped off using the AT-641 Vinyl End Cap for further storage
or transportation. A black end cap should be used at the bottom (down end) ofthe sample core and
a red end cap at the top (up end) of the core.

2. On brass, stainless steel, and teflon liners, cover the end of the sample tube with AT-640T
Teflon Tape before placing the end caps on the liner. (Figure 9.) The tape should be smoothed out
and pressed over the end of the soil core so as to minimize headspace. However, care should be
taken not to stretch and, therefore, thin the teflon tape.

4.10 Sample Removal

1. Large Bore Clear Plastic and Teflon Liners can be slit open easily with a utility knife for the
samples to be analyzed or placed in appropriate containers.

^ 2. Large Bore Brass and Stainless Steel liners separate into four 6-inch sections. The AT-659K
Large Bore Manual Extruder may be used to push the soil cores out of the liner sections for analysis
or for transfer to other containers. (Figure 10.)



Figure 8. Removing the liner to recover the Sample.

Figure 9. Covering the liner end with Teflon tape for capping.

Figure 10. Extruding a sample in a metal liner using the AT-659K
manual extruder.
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FIELD PROCEDURE NO. GC101

SRI MODEL 8610 GAS CHROMATOGRAPH START-UP
with SRI MODEL 8690-0051 PURGE-and-TRAP

PROCEDURE: -

1. Check column configuration.

1.1. Target compounds are:

Then install:

1 ,2-DCE (trans and cis), 1,1,1 -TCA, PCE, TCE, 1,1
DCA, and Vinyl Chloride.

75m, 0.53mm ID, 3. Oum Rtx-624 Column.
Tenax GR Trap.

Set column flows to: 1 0 cc/min. Hydrogen

Set column temperature to: 40 C to 165 C at 6 C/minute.

2. Turn on the Hydrogen and Helium tank valves and adjust the regulator line pressures to 60
psi and 40 psi, respectively.

3. Turn on computer.

3.1 Load PeakSimple® Software.

3.1.1 Turn on GC.

3.1.2 Go to the Controls Menu and load appropriate control file.

3.1.3 Turn on Purge-and-Trap.
o

4. Allow injector, oven, detectors, and purge-and-trap to achieve thermal equilibrium.

5. Check all pressure settings.
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5.1 Column carrier gas.

NOTE: Flows must be set when new columns are installed or when the line
pressure has been changed.

5.1.1. Switch LCD toggle to the down position and confirm carrier pressure setting.

5.1.2. Adjust the flow using the appropriate flow controller on the left front panel
ofthe GC (100 equals 6.7 cc/min Hydrogen at regulator pressure setting of
50 psi).

5.2 Sparge gas.

NOTE: Flows must be reset when line pressure is changed.

5.2.1. Switch LCD toggle to the down position and confirm sparge gas pressure
setting at 8.3 psi.

5.2.2. Adjust the flow using the appropriate flow controller on the left side panel of
the GC.

5.3 ELCD propanol deliver)' gas (Helium is utlized to pressurize the propanol delivery .
vessel.

NOTE: Flows must be reset when line pressure is changed.

5.3.1. Observe pressure regulator dial in propanol delivery tray. Regulator should
be set at 5 - 8 psi.

L

5.3.2. Adjust the flow using the appropriate flow controller on the front panel ofthe
propanol delivery tray.

6. Check for leaks by placing a few drops of Leak Check® above the nuts on all column fittings
in the oven.

7. Check detector attenuation and gain settings ,on right side of GC:
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7.1 PID-I/LOW

7.2 ELCD - I/LOW

8. Note the following chromatographic parameters in the GC daily log book:

a) Analyst name
b) Date
c) Trap, valve, injector, column, and detector temperatures
d) Sparge and column flows
e) ELCD and PID attenuation and gain
f) Column type, diameter, and length
g) Trap type

9. Allow baselines to stabilize before calibration (about 15 minutes).
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FIELD PROCEDURE NO. GC102c

PREPARATION OF GASEOUS CALIBRATION STANDARDS FOR
5-POINT CALIBRATION

SUMMARY OF METHOD:

A 10 ppm gas mixture containing the chemical standards in a balance of pure (98%) VOC-free
nitrogen is purchased from Scott Specialty Gases a commercial vender.

Five working standards are prepared at the beginning of each work week by serial dilution. The
working standards are prepared in 500 mL Tedlar bags by diluting the appropriate quantity ofthe
stock gas mixture into 500 mL of pure (98%) VOC-free nitrogen.

Each compound will be quantified at five concentration levels (1 ug/L, 5 ug/L, 50 ug/L, 500 ug/L,
and-'1,000 ug/L). The calibration is considered linear if their associated coefficient of linear
regression is .95 or higher. If the calibration is considered linear then an average response factor will
be used to quantify sample concentrations. .

SUPPLIES: . - ' ' •

Dedicated 1,000 uL and 10 mL gas tight syringes
Pure (98%) VOC-free nitrogen
500 mL Tedlar bags
Stock gas mixture

PROCEDURE:

1. Analyze the VOC-free nitrogen used to make the working standards once per job (or once
per week if job lasts more than one week) to check its purity and check for injector insert
contamination.

x

NOTE: This must be documented with a chromatograph.

2. Retrieve the dedicated gas tight syringes to transfer stock gas mixture to the working
standard Tedlar bags.

3. Obtain five 500 mL Tedlar bags with Teflon-lined septum .and fill with VOC-free nitrogen.
Label the bags with standard ID, concentrations, date, and your initials.
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5. Flush the dedicated gas tight syringe with VOC-free nitrogen once by withdrawing
approximately 80% of syringe capacity and expelling it outside the feed line.

NOTE: Do not expel the rinse into the nitrogen feed line as it may contaminate the
delivery system.

6. Inject the appropriate amount of primary methanol standard into water to yield five
concentrations: 1) equal to the detection limit; 2) 5 times the detection limit; 3) 10 times
Number 2; 4) 10 times Number 3; and 5) the maximum value for that compounds linear
range. .

Analyte/Calibration Levels*

. Vinyl chloride

1 ,2-Dichloroethene

1 , 1 -Dichloroethane

Trichlorethene

1,1,1 -Trichloroethane

Tetrachloroethene

1

1

1

1

1

1

1

2

5

5

5

5

'5

5

3

50

50

50

50

50

50

4

500

500

500

500

500

500

5

1000

1000

1000

1000

1000

1000

* Calibration levels are ug/L

NOTE: When injecting the gas mixture into the nitrogen filled Tedlar bag, depress
the plunger and remove the needle. Do not flush the needle with the newly
created standard. -
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FIELD PROCEDURE NO. GC103c

5-POINT CALIBRATION FOR GASEOUS STANDARD ANALYSIS
UTILIZING A PRE-COLUMN CONCENTRATOR

EQUIPMENT:

Gas Chromatograph
Detector
Computer
Purge-and-trap concentrator

SUPPLIES:
- ' 0

100 mL gas tight syringes
500 mL Tedlar bags with septums

PROCEDURE:

1. ' Follow Procedure GC101 for GC start-up. Instrumentation is now ready for calibration.

2. Prepare standards via Procedure GC102c for target compounds.

3. Analyze one of each of the following to determine if any contamination exists in the
analytical equipment or supplies.

3.1. Carrier Gas Blank: Blank a 100 mL syringe with carrier gas at the start of each day.

NOTE: If any ofthe representative syringes show contamination, all syringes must
be blanked prior to use.

If it is necessary for any syringe to be used again before cleaning, it must be
blanked prior to its second use.

3.1.1. Obtain a clean 100 mL glass syringe.

3.1.2. Purge syringe and needle of dead volume by extracting and expelling carrier
gas several times.

3.1.3. Fill purged syringe with 100 mL of carrier.
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3.1.4 Press space bar on the computer key board to initiate the run.

3.1.5 Introduce sample through the injection port on the purge-and-trap.

3.1.5. Analysis starts now.

3.1.6. Update chromatograph data file with blank ID, and injection volume.

3.1.7 Quality control for this sample requires that the compounds of interest not be
present at or above the method detection limit.

3.2 Nitrogen Blank: The VOC-free nitrogen is checked at the beginning of each day, or
once per week if the job lasts longer than a week, to determine if any contamination
exists in the nitrogen or injection port insert.

3.2.1 Obtain a clean 100 mL syringe.

3.2.2 Purge the syringe by drawing VOC-free nitrogen into the syringe and
expelling it several times.

3.2.3 Draw 100 mL of VOC-free nitrogen into the syringe as measured from the
end ofthe plunger.

3.2.4 Press space bar on the computer key board to initiate the run.

3.2.5 Introduce sample through the injection port on the purge-and-trap.

3.2.6 Analysis starts now.

3.2.7 Update chromatograph data file with blank ID, and injection volume.

3.2.8 Quality control for this sample requires that the compounds of interest not be
present at or above the method detection limit.

4. Analyze each ofthe five different standard concentration levels at the start of each job (or
once per week if the project lasts more than one week). Then enter the results from each
concentration level into the project specific calibration table (see Procedure GC105) allowing
the computer to calculate the response factors for each concentration level. The five
response factors are considered to be linear if their associated coefficient of linear regression
is .95 or higher. In this case, the average ofthe response factors can be used to quantify
sample concentrations.
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A continuing calibration verification standard or quality control [QC] check standard will be
performed at the start of each project day, after every 10 field samples, and at the end of each
project day. The QC criteria for these standards requires that the calculated concentrations
for these standards falls within+/-20% of the known concentration injected. ,

4.1. Retrieve the 100 mL dedicated syringe for the compound suite of interest. If a
dedicated syringe is not available, blank a 100 mL syringe and dedicate it to the
standard.

4.2. Insert needle into gaseous standard Tedlar bag and extract 100 mL.

4.3 Press space bar on the computer key board to initiate the run.

4.4 Introduce sample through the injection port on the purge-and-trap.

5. Analysis begins now.

6. Update chromatograph data file with standard ID, and injection volume.
i

7. After each ofthe five gaseous concentrations have been run analyzed, integration checked,
and linear regression confirmed (>.95) the GC is now programed with the 5-point calibration
curve for gaseous standard analysis.

8. Before running samples, one of each ofthe following should under go analysis to determine
if any contamination exists in the sampling equipment or supplies.

8.1. System Blank: System blanks are ambient air drawn through an aboveground
sampling probe and complete sampling apparatus (probe, adaptor, and syringe).
Analyze system blank by. the same procedure as a soil gas sample (Procedure
GC109).

8.1.1. One system blank is run at the start of each day and compared to a
concurrently sampled ambient air analysis.

8.1.2. Run a system blank before reusing any sampling system component.

8.2. Ambient Air Sample: Collect a sample of ambient air near the system blank probe
at the same time the system blank is taken. Analyze air samples by the same
procedure as a soil gas sample (Procedure GC109).

Run at least two additional ambient air samples during the day to monitor site
background concentrations.
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9. Input into the computer and GC log book the following information for the carrier blank,
nitrogen blank, system blank, and ambient air sample:

a) sample identification
b) time of analysis
c) injection volume
d) sample volume
e) area counts of target compounds

10. GC is ready for direct injection analysis of soil gas samples.
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FIELD PROCEDURE GC109

" DIRECT INJECTION ANALYSES OF SOIL GAS SAMPLES
UTILIZING A PER COLUMN CONCENTRATOR

SUMMARY OF METHOD:

Chromatographic retention time identifies halocarbon and hydrocarbon compounds detected in soil
gas. Verification of compound identity can be enhanced by chromatographic analysis via in-series
utilization of detectors with differing selectivity.

Quantification of compounds is achieved by comparison ofthe detector response ofthe sample with
the response measured for calibration standards (external standardization). System blanks are run
at the beginning of the day to check for contamination in the soil gas equipment. Instrument
calibration checks are run periodically through out the day. Ambient air samples are also routinely
analyzed to check for background levels in the atmosphere. At least three air samples should be
collected each day.

Proprietary modifications to the gas chromatograph allow direct injections of soil gas
samples/standards for analysis.

EQUIPMENT:

Gas Chromatograph
Detector
Computer
Purge-and-trap

SUPPLIES:

100 mL, 10 mL, and 1 mL Glass Syringes
- . 500 mL Tedlar bags

Pure (98%) VOC-free nitrogen
Calibration Standard

PROCEDURE: .

1. Follow Procedure GC 101 for GC start-up.

2. Follow Procedure GC102c for preparation of gaseous calibration standards for 5-point
calibration.
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3. Follow Procedure GC103c for calibration for gaseous standard analysis utilizing a pre-
column concentrator. j

i

4. Instrumentation is now ready for sample analyses. Run samples as they are collected.

4.1. Inject 100 mL of sample whenever possible so long as peak response does not exceed
the linear range of the detector.

4.2. Whenever possible, keep the attenuation for unknown samples constant throughout
the day to facilitate verification of integration.

1 4.3. Document all changes.

4.4. If linear range is exceeded for any compound, reduce the injection size until the
response becomes linear.

4.5. If response remains outside of linear range with a 10 uL injection, dilute the sample
via Procedure GC 110. ,

NOTE: Dilutions should be avoided if possible. Small injections with
microliter syringes produce more reliably accurate results.

4.6. Document all sample analysis.

. 4.7. Label all analyses in ug/L. Avoid PPM and PPB notations.

5. Obtain a clean 100 mL glass syringe. This is the sub-sampling syringe.

6. Insert the needle ofthe 100 mL syringe through the septa ofthe 500 mL Tedlar sample bag.

7. Purge the syringe and needle several times with sample to lessen the effect of needle dead
space dilution.

4

8. Extract 100 mL sample from the Tedlar sample bag.

NOTE: . This is called a sub-sample.
• \

Actual sample volume will be determined by the .response ofthe target compounds.
. The sample volumes may range from 10 uL for high response to 100 mL for low

response. Often, the client is aware of potential sources and can warn you when high
concentrations are expected.
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9. Press space bar on the computer key board to initiate the run.

10. Introduce sample through the injection port on the purge-and-trap.

11. Analysis begins now.

12. Update chromatograph data file with the sample ID and sample volume. After duplicate
analyses have been run (if necessary), integration checked, and surrogate reproducibility
confirmed (within 20%), input into the GC log book the following information for each
injection and save results to the computers hard drive:

a) sample identification
b) time of analysis
c) volume of injection
d) area counts of target compounds

13. After all samples have been analyzed copy all computer files (i.e., .chr, .tern, .con, .res, etc.)
to 3.5" diskettes.

14. Place used syringes in a separate container for decontamination.
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EQUIPMENT AND INSTRUMENT CALIBRATION AND MAINTENANCE,
GENERAL REQUIREMENTS

N .

1.0 INTRODUCTION

;
The general guidelines for calibrating and maintaining instruments and
monitoring equipment are presented in this document.

2.0 CALIBRATION AND .MAINTENANCE PROCEDURES

Calibration and maintenance procedures are documented for each piece
of equipment affecting quality. Calibration and maintenance
procedures ace developed based on manufacturer's specifications and
are retained in the Site Investigation Procedures Manual. These
procedures include, but are not limited to:

1. Equipment identification (name) and description.
2. Equipment specifications.
3. Calibration and/or maintenance schedule.
4. Equipment necessary to accomplish calibration (where applicable).
5. Procedure for calibration and/or maintenance.

3.0 CALIBRATION LABEL

Instruments requiring calibration and/or maintenance have a
prominently displayed sticker containing the following information:

1. Date of calibration and/or maintenance.
2. Next dut date for calibration and/or maintenance.

3. Initials of person performing calibration and/or maintenance.
4. Span gas and concentration(s) (if applicable).
5. Span or sensitivity, setting (if applicable).
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4.0 EQUIPMENT LOG BOOK

An equipment log book is issued to record the life history of each
measuring and testing device used in activities affecting quality.
This book is a three ring binder in which individual records for each
piece of equipment are maintained. A fora such as F6101 or a
reasonable facsimile should be used to maintain the calibration and
maintenance record. The record should include:

1. Equipment identification (name) and control number.
2. Date of calibration and/or maintenance.
3. Condition of equipment.
4. Activity performed on instrument (calibration and/or maintenance).
5. Adjustments made and accuracy of equipment prior to and following

calibration (where, applicable) .
6. Record of equipment failure or inability to meet specifications

(where applicable).
7. Initials of person performing calibration/maintenance .
6. Next due date for calibration and/or maintenance.

5.0

An instrument specific calibration/maintenance form will be developed
to record data relating to each individual calibration/maintenance
event. A single form will be used for each calibration/maintenance
event. In addition to the data recorded in the .
calibratioB/mmintenance log, the following items should also be
inrl Tried in the instrument specific form (where applicable).

1. Calibration calculations and curves.
2. Span gas type and concentrations.
3. Span or sensitivity range settings.
4. Specifics on. repairs and parts replaced, added, or. removed.

AR&-2
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5. Instrument's overall condition.

6.0 FIELD CALIBRATION

As part of normal field operations, some instruments require
calibration prior to, during, and/or after field use. This field
operation calibration should remain separate from pre—field
calibrations and should not be used as a substitute for standard

, calibration activities. Field calibration should be recorded in field
log books or on field forms as part of the normal field data
collection process. Field calibration records should not be included
in the history log. '

7.0 INSTRUMENTS NOT IN COMPLIANCE • j
f

If the calibration schedule is not adequately maintained, or if
accuracy as reported in specifications cannot be attained for a
specific instrument, .that instrument is labelled "BOLD* and is
unavailable for use until it is repaired and.specifications are
attained. v ' .
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CALIBRATION AND MAINTENANCE PROCEDURE
. YSI MODEL 33 S-C-T METER

1.0 INTRODUCTION

This procedure presents steps to calibrate and M^n****" the YSI Model
33 S-C-T meter. Operation principles, procedures, and equipment
specifications are presented in Procedure 5617002 and are not repeated
here.

'2.0 CALIBRATION .

2.1 Temperature • . •

2.1.1 Temperature Knob Setting

It is possible for the temperature knob, to become loose or
slip from its normal position. In an emergency, the dial
can be repositioned. It must be emphasized that this is
an emergency procedure only and that the instrument should
be returned to the factory for proper recalibration - at
the tarliest opportunity.

To recalibrate the temper a curt setting:

1. Red lint instrument and then place probe in samplt of
known conductivity.

2. Read and record the temperature and conductivity of
the solution using appropriate settings. Leave probe v
in solution.

3. Determine the salinity of the spl"^*"" by running a
line vertically on Figure 1 until it intersects the
appropriate 'C lint. From this intersection, extend a
line horizontally to the left edge of the graph
(Figure 1). This determines tht salinity of the
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7.

Figure 1. Calibration Chart for Resetting Temperature Knob

4.

5.

6.

the »C knob switch to SALINITY, and turn the
control shaft until the meter needle indicates the
salinity value determined in step 3.

Switch to TEMPERATURE. If this temperature is the
saae as step 2, continue. If not, repeat steps 1
through 5.

Place, the knob on the control shaft - without turning
the control shaft - with the pointer at the same
temperature as the meter reading. Tighten both sets
of screws securely. -Care .must be taken at this step
so that the shaft setting is not moved.

Return the instrument to the factory at the earliest
opportunity.

2.1.2 Tempertaure Probe/Instrument

To check the accuracy of the Probe/Instrument temperature
readings:

1..

2.

Place N&S traceable thermometer in solution with
thenmaetcr and probe.

Place instrument in temperature mode.after ztroing and
red lining the instrument.
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3. After five minutes, compare temperature of thermometer
and instrument. If the instrument varies by +'1C, the
instrument should be returned to the factory for
calibration and maintenance. <

2.2 Probe Cell Calibration
I

The YSI 13300 Series Cells are calibrated to absolute accuracy of
* 1.5 percent based on a standard solution of 0.01 demol KCl. To
prepare this solution:

1. In a one liter flask, dissolve 0.745 grams of pure dry KCl
until the solution is one kilogram in weight.

2. Use Table 1 and the temperature of the water to determine the
conductivity of the solution just prepared. Note: Table 1
shows conductivity- as if the distilled water was
nanconductive. Since even high purity distilled water is
slightly conductive, the measured conductivity will be higher
by an amount equal to the water's conductivity.

3. Place probe in solution and measure conductivity. The
conductivity of the solution plus the conductivity of the
distilled water should not vary from the meter .reading by *
1.5*. If the reading is greater than 1.5\, clean the probe
and then recheck the conductivity. If after cleaning it is
not possible to measure the conductivity of the calibration ,
solution within + 1.5*, the probe and instrument should be
returned to the manufacturer for calibration and maintenance.

3.0 MAJNTCANCE

3.1 Batteries

The batteries should be replaced either (1) when it is not
possible to red lint the instrument, (2) after 200 hours of
operation, or (3) every 6 months to reduce the danger of
corrosion due.to leaky batteries.
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To replace batteries, remove the six screws from the rear plate.
The battery holders are color, coded. The positive (* button) end
must go on red. ^ -

Use two "D" size alkaline flashlight cells (Eveready £95 or

equivalent).

3.2 Probe

3.2.1' Cleaning

When the cell test indicates low readings, the probable
cause is dirty electrodes. Hard water deposits, oils, and

tter, .are the most likely * ''•''*»•"'ri

TABLE 1 - fTTJ. CALIBRATION DATA

Temperature
CO

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
3d

Conductivity
(umnos/da)

1141.5
1167.5
1193.6
1219.9
1246.4
1273.0
1299.7
1326.6
1353.6
1380.8
1408.1
1436.5
1463.2
1490.9
1518.7
1546.7
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. For convenient normal cleaning, soak the electrodes for 5
minutts with a locally available bathroom tile cltaner
such as: "Rally, Tile, .Porcelain, and Chrome Cleaner";
Johnson Wax "Envy, Instant Cleaner"; or Lysol Brand
"Basin, Tub, Tile Cleaner".

For storage cleaning, a 5 minute soak in a solution made
of 10 parts distilled water, 10 parts isopropyl alcohol,
and 1 part HCl can be used. .

Always rinse the probe in distilled water after cleaning
and before storage.

CAUTION: Do not touch the electrodes inside the probe. .
Platinum black is very soft and can be scraped off.

If cleaning does not restore the probe performance,
re-platinizing is required.

/

3.2.2 Probe Replatinizing

1. Equipment required:

a. YSI 13140 Platinizing Solution, 2 fluid ounce (31
platinum chloride dissolved in 0.025% lead acetate
solution)

b. YSI Model 33 meter

c. 50 ml glass beaktr or equivalent

d. Distilled water

2. Procedure

a. Clean probe.as. in.section 3.2.1 - cither method
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b. Place the cell in the beaker and add sufficient
YSI 13140 solution to cover the electrodes. Do
not cover the top of the probe

c. Plug the probe into the Model 33 and switch to the
XI00 scale to platinize the electrode

d. Move the probe slightly to obtain the highest
meter reading and continue platinizing for the
appropriate time shown below:
Meter Reading . Time
(umhos/cm)(minutes)

30,000 5
25,000 6
20,000 8
15,000 11
10,000 16

e. After, the elapsed time, remove the probe and rinse
in distilled water.

f. Return the solution to its container. Two ounces
of solution should be sufficient for 50
treatments. .

3.2.3 Storage

It is best to store conductivity cells in deionized water.
Cells stored in water require less frequent platiniration.
Any cell that has been stored dry should be soaked in
deionized water for 24 hours before use.
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CALIBRATION AND MAINTENANCE PROCEDURES HAAKEBUCHLER pH STICK

1.0 INTRODUCTION . ,

This procedure presents the steps for calibrating and maintaining the
HaakeBuchler pH Stick. Instrument operation principles and
procedures and specifications are presented in Procedure 5617003.

2.0 CALIBRATION

2.1 Calibration Solutions

The instrument requires distilled water, a pH 7 buffer solution,
and a pB 4 buffer solution for calibration. To prepare the
buffer solutions, dissolve the buffer powders provided with the
instrument into the volume of distilled water specified on the
buffer powder packets. (Note: the manufacturer does not specify

' whether buffer and pfi 4 solutions, other than that provided, may
be used as substitute solutions).

The pfi of the buffer and pH 4 solutions will vary with the
temperature of the solution. Use the table below to determine
solution pfi based on temperature.

Temp 0*C 10'C 20*0 2S*C 30*C 40*C SO'C
jE~4 ~" O B O U O B O I O2 O? O5
pfl 7 7.11 7.06 7.01 7.00 6.98 6.97 6.97

2.2 Calibration Procedure

The instrument requires calibration in the field prior to each
. " use. However, as a check of proper instrument function, the

instrument should be periodically calibrated in the laboratory,

ARS-12



Procedure: 6617003
Revision: 0 .
Date: 4/85
Page: 2 of 3

particularly if the instrument has been stored for an extended
period without use.

To calibrate the instrument:

1. Remove the protective sheath and rinse the electrode in
distilled water.

2. Place the electrode in the pfi 7 buffer solution, depress the
white operation button below the LCD display and allow the
reading to stabilize.

3. Adjust pH 7 control using the tool on the end of the
protective sheath. The pfi 7 control is the upper most white
control on the right side of the instrument. Adjust, the pfi
control until the meter reads pfi 7.

4. Rinse the electrode in distilled water.

5. Place the electrode in pH 4 solution, depress the white
operation button, and allow the rending to stabilize.

6. Adjust the slope control (white control below pfi 7 control on
the right side of the instrument) until the meter rtads the
correct value of,, the pH 4 solution.

7. Rinse -the probe in distilled water.

8. Repeat steps 2 through 7.

9. Record calibration on the instrument log form.

10. Stort instrument properly.

3.0

3.1 Storage

To^maintain high accuracy and to obtain a long electrode life,
the pfi stick must be stored correctly vhen not in use. Always
rinse the electrode in distilled water befort replacing it in its
protective sheath. The electrode must not be Itt to dry out.
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"The absorbent pad at the bottom of the sheath must be kept
saturated with a pfi 7 buffer solution. If this is not available,
distilled water can be used as a temporary measure. Replace
distilled water with buffer solution at the earliest possible
opportunity. Always place buffer (or distilled water) into
sheath following each use.

To retain accuracy and speed of response, the insulation of the
connectors on the electrode and the body must be kept clean and
dry. This is best assured by not unnecessarily removing the
electrode from the body.

When not in use, place the pfi stick in the wallet provided and
store in a dry place.

3.2 Electrode Cleaning

If rinsing the electrode in distilled water is not deemed
sufficient to clean the electrode, it can be cleaned in a N/10
BCl acid solution. Following cleaning in the acid, the electrode
should be soaked in a pfi 7 buffer solution for 24 hours before
rinsing. Record cleaning on instrument's log form.

3.3 Battery

Normal battery lift is in excess of 200 hours of continuous use.
Calls should be replaced at 2 year intervals or earlier if
exhausted (voltage per cell of less than 1.35V). Replacement
cells must be mtrcury type V312B or direct equivalent. When
refitting cells, makt sure they art refitted in the manner
illustrated on the. battery housing;
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CALIBRATION PROCEDURE FOR THE HNu PI 101

1.0 INTRODUCTION •

1.1 Content ' . '

This procedure presents the steps required to calibrate the HNu
Model PI 101 photoionization analyzer. This instrument should be
calibrated after each field use or prior to each field use if the
instrument has not been calibrated during the previous 14
calendar days. The principle of detection and operating
procedures are described in Procedure 5607001. This procedure
presents calibration steps only.

1.2 Equipment

o Calibration Gas (2 ranges)

Low range 0-20 ppm and mid range 20-200 ppm Isobutylene gas
for standard field operation when contaminants are unknown or
a mixture of gases is present. Isobutylene is the gas used
for general calibration because of the instrument's relatively
high sensitivity to it and the non-toxic nature of the gas.

Note: A specialty gas may be required if a single atmospheric
contaminant is present and the contaminant has a sensitivity
different from that of the calibration gas. See procedure for
5607001 for a discussion on specialty calibration.

o Tubing and fittings (See Figure 1).

o Rotomoter or bubble flow meter.

o Calibration Form F6264.

o Table 1 for ionization potentials for compounds of interest.
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Rotamettr.

FIGURE 1 RECOMMENDED CALIBRATION PROCEDURE FOR PHOTOIONIZATION ANALYZER

ARS-4



Procedure: 6607001
Revision: 0
Date: 3/85
Page: 3 of 15

TABLE 1 RELATIVE SENSITIVITIES FOR VARIOUS GASES
(10.2 eV Lamp)

Photoionization
Species Sensitivity"

p-xylene . 11.4
m-xylene . 11.2
benzene 10.0 (reference standard)
toluene 10.0
diethyl sulfide 10.0
diethyl amine 9.9
styrene . 9.7
trichloroethylene 8.9
carbon disulfide . . 7.1
isobutylene . - 7.0
acetone 6.3
tetrahydrofuran 6.0
methyl ethyl ketone 5.7
methyl isobutyl ketone 5.7
cyclohexanone 5.1
naptha (85\ aroma tics) 5.0
vinyl chloride 5.0
methyl isocyanate . 4.5
iodine . 4.5
methyl mereaptan 4.3
dimethyl sulfide 4.3
allyl alcohol 4.2
propylene . 4 . 0
mineral spirits ' 4.0
2,3-dichloropropene 4.0
cyclohexene ' " 3.4
crotonaldehyde 3.1
acrolein 3.1
pyridine 3.0
hydrogen sulfide 2.8
ethylene dibromide 2.7
n-octane 2.5
acetaldehyde oxime 2.3
hexane 2.2
phosphine 2.0
heptane 1.7
allyl chloride (3-chloropropene) 1.5
ethylene , 1 . 0
tthylene oxide 1.0 -
acetic anhydride ' . 1.0
a-pinene 0.7
dibromochloropropane 0.7
epichlorohydrin , ' 0.7
nitric oxide . 0.6
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TABLE 1 RELATIVE SENSITIVITIES FOR VARIOUS GASES
(10.2 eV Lamp) (Continued)

Photoionization
Species Sensitivity*

b-pinene ' . 0.5
citral 0.5
ammonia 0.3
acetic acid 0.1
nitrogen dioxide " 0.02
methane 0.0
acetylene 0.0

•Expressed in ppm (v/v).
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2.0 CALIBRATION PROCEDURE

2.1 CDM employs a two-point standardization procedure to facilitate
proper instrument calibration over the 0-20 ppm and 20-200 ppm
operating ranges. Two distinct mixtures of the calibration gas
(isobutylene) in air are used. Each mixture should give a 3/4
scale deflection in its respective operating range.

2.2 Instrument Setup. .

2.2.1 . Remove Instrument cover by pulling up on the side straps.

2.2.2 Prior to calibration, check the function switch (Figure
2) on the control panel to make sure it is in the
OFF-positon. The probe nozzle, is stored inside the
instrument cover. Remove cover plate by pulling up on
the pins that fasten the cover plate. . .

k

2.2.3 Remove the nozzle from the cover. Assemble probe by
screwing nozzle into casing.

2.2.4 Attach probe cable to instrument box by inserting 12 pin
interface connector of the probe cable into the connector
on the instrument panel. Match the alignment keys and
insert connector. Turn connector in clockwise direction
until a distinct snap and lock is felt.

2.2.5 Turn the function switch to the Battery Check position.
When the battery is charged, the,needle should read
within or above the green battery arc on the scale plate.
If the needle is below the green arc or the red LED light

ARB-4
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FIGURE 2 CONTROL PANEL FEATURES
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comes on, the instrument should be recharged prior to
making any measurements. Implement step 3.0 to recharge
battery.

2.2.6 Turn the function svitch to the ON position. In this
position, the UV light source should be on. To verify,
gaze at the end of the probe for a purple glow. Do not
look directly at the lamp itself. If the lamp does not
come on refer to maintenance step 4.1.2.

/ i

2.2.7 To zero the instrument, turn the function switch to the
standby position and rotate the zero potentiometer until
the meter reads zero. Clockwise rotation of the zero

. potentiometer produces an .upscale deflection while
counter clockwise rotation yields a downscale deflection.
(Note: no zero gas is needed since this is an electronic
zero adjustment.) If the span adjustment is changed
during instrument calibration, the zero should be
rechecked and adjusted. If necessary wait 15 to 20
seconds to ensure that the zero reading is stable.
Readjust as necessary.

2.3 Calibration Steps

2.3.1 Insert one end of T tube (Figure 1) into probe,. Insert
second end of probe into calibration gas in the 20-200
ppm range. The third end of probe should have the
rotometer (bubblemeter) attached.

2.3.2 Set the function switch in the 0-200 ppm range.
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2.3.3 Crack the valve on the pressured calibration gas
container until a slight flow.is indicated on the
rotometer. The instrument will draw in the volume
required for detection with the rotometer indicating
excess flow.

2.3.4 Adjust the span potentiometer so that the instrument is
reading the exact value of the calibration gas.
(Calibration gas value is labeled on the cylinder).

2.3.5 Turn instrument svitch to the standby position and check
the electronic zero. Reset zero potentiometer as
necessary following step 2.3.7.

2.3.6 Record on fora F6264 all original and readjusted settings •
as specified in the form.

2.3.7 Next, set the function switch to the 0-20 ppm. Remove
the mid range (20-200 ppa) calibration gas cylinder and
attach the low range (0-20 ppo) calibration gas cylinder
as described above.

2.3.8 Do not adjust the span potentiometer. The observed
reading should be ± 3ppm of the concentration specified
for the low range calibration gas. If this is not the
case, recalibrate the mid range scale repeating
procedures 3.3.1. to 3.2.7 above. If the low range
rtading consistently falls outside the rtcommended
tolerance range, the probe light source window likely
needs cleaning. Clean window following step 4.1.3. When
the observed reading is within the required tolerances,

the instrument is fully calibrated.
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2.3.9 Complete forms F6264 and F6265 for the respective
instrument being calibrated.

3.0 BATTERY RECHARGING

3.1 Place plug on end of charger cable into jack on left side of
instrument case

3.2 Plug charger into 120V AC supply.

3.3 To ensure that charger is functioning, turn the function switch
to the battery check position. The meter should go upscale if
the charger is working correctly and correctly inserted.

3.4 The battery is completely charged overnight (ca, 14 hours).

3.5 When disconnecting charger., remove from 120 V AC before removing
mini phone plug.

4.0 TROUBLE SHOOTING AND MAINTENANCE

4.1 General Fault Determination, and Correction

4.1.1 Battery level is low. Recharge if necessary implementing
step 3.0. If the battery will not recharge it will have
to be replaced.

i ' .
4.1.2 UV lamp function. Gaze at sample inlet when mode switch

is on an instrument function position and observe for
purple glow of lamp. If the lamp does not glow in any of
the three instrument function positions, it may be burned
out and will have to be replaced. To replace the lamp:
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1. Turn the function switch to the off position and
disconnect the probe connector from the readout unit.

2. Remove the exhaust screw found near the base of the
probe (Figure 3).

3. Grasp the end cap in one hand and the probe shell in
the other and gently pull to separate the end cap and
lamp housing from the shell.

4. Loosen the screws on the top of the end cap and
separate the end cap and ion chamber from the lamp and
lamp housing. Care must be taken so that the ion
chamber does not fall out of the end cap and the lamp
does not slide out of the lamp housing.

5. Turn the end cap. over in your hand and tap on the top
of it; the ion chamber should fall out of it.

6. Place one hand over the top of the lamp housing and
tilt slightly. The light source will slide out of the
housing.

7. Replace lamp with one of same energy source as the one
removed by sliding it into the housing. Note: the

. amplifier board and instrument circuitry are
calibrated for one light energy source. Insertion of
a lamp of a different energy level will produce false
instrument readings.

8. Place the ion chamber on top of the lamp housing,
checking to ensure that the contacts are aligned.

9. Place the end cap on top of the ion chamber and
replace the two screws. The screws should be
tightened only enough to seal the "0" ring". Do not
overtighten.

10. Line up the pins on the base of the lamp housing with
the pins inside the probe shell. Gently slide the
housing assembly into the probe shell. Do not force
the assembly as it only fits one way.

11. Replace and tighten the exhaust screw.

12. Reconnect the 12 pin connector and turn instrument
mode switch to a function position. Check for glow of
lamp, if lamp still does not function the instrument
has an electrical short or other problem that will
have to be corrected at the factory.
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12 Pin Connector

UVLamp

End Cap

Exhaust Scrvw

Probe Srwll

Lamp HOUSVIQ

FIGURE 3 COMPONENT PARTS OF PROBE
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4.1.3 Instrument appears, to be functional, but responses are
lower than expected or erratic. The window of the light
source may be dirty and need to be cleaned. To clean the
light source window: . .

1. Disassemble the probe assembly by repeating steps 1
i through 6 under 4.1.2 above. i

2. Clean the window of the light source using compound
provided with instrument and soft clean cloth.
Important: use cleaning compound on the window of the
10.2 eV lamp only. The cleaning compound may damage
the windows of the 9.5 and 11.7 eV lamps.

3. Reassemble the probe assembly repeating step 7 through
12 above.

4.2 Specific Faults

4.2.1 . No meter response in any switch position (including BATT
CHK) . .

1. Broken meter movement: Tip instrument rapidly from
side to side. Meter needle should move freely, and.
return to zero. , .

2. Electrical connection to meter is broken:-. Check all
( . ' wires leading to meter and clean the contacts of

quick-disconnects.

3. Battery is completely dead: Disconnect battery and
check voltage with a volt-ohm meter.

4. Check 2 amp fuse.

5. If none of the above solves the problem, consult the
factory.

4.2.2 Meter responds in BATT CHK position, but reads zero or

near zero for all others.
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1. Power supply defective: Check power supply voltages
per Figure 4. If any voltage is out of specification,
consult the factory.

2. Input transistor or amplifier has failed: Rotate zero
control; meter should deflect up/down as control is
turned. Open probe; both transistors should be fully
seated in sockets.

.•
3. Input signal connection broken in probe or readout:

Check input connector on printed circuit board.
Should be firmly pressed down. Check components on
back side of printed circuit board. All connections
should be solid, and no wires should touch any other
object. Check all wires in readout for solid
connections.

4.2.3 Instrument responds correctly in BATT CHK, and STBY, but
not in measuring mode.

1. Check to see the light source is on (See Section
4.1.2).

2. Check high voltage power supply (see Figure 4).

3. Open end of probe, remove lamp and check high voltage
on lamp contact ring.

4. If high voltage is present at all above'points, light
source has most likely failed. Consult the factory.

4.2.4 Instrument responds correctly in all positions, but
signal is lower than expected.

1. Check span setting for correct value.

2. Clean window of light source (See 4.1.3).

3. Double check preparation of standards.

4. Check power supply 180 V output. See Figure 4.

5. Check for proper fan operation. Check fan voltage.
See Figure 4.

6. Rotate span setting. Response should change if span
pot is working properly.
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4.2.5 Instrument responds in all switch positions, but is noisy
(erratic meter movement).

1. Open circuit in feedback circuit. Consult the
factory.

2. Open circuit in cable shield or probe shield. Consult
the factory.

4.2.6 Instrument response is slow and/or irreproducible.

1. Fan operating improperly. Check fan voltage. See
Figure.4.

2. Check calibration and operation-

4.2.7 Low battery indicator.

1. Indicator comes on if battery charge is low.

2. Indicator also comes on if ionization voltage is too
high.
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CALIBRATION AND MAINTENANCE PROCEDURES
CENTURY SYSTEMS PORTABLE ORGANIC VAPOR ANALYZER MODEL OVA-128

1.0 INTRODUCTION

: This procedure, presents steps required to calibrate and maintain
the model OVA-128 organic vapor analyzer.1 Specifications and
operating principles and procedures are presented in Procedure
5607003.

2.0 CALIBRATION . -

i ")

2.1 General . '

The OVA is capable of responding to nearly all organic compounds.
However, the response will vary' from compound to compound. The
responses of some compounds relative to methane, are presented in
Table 1. For precise analyses it is necessary to calibrate the
instrument to a specific compound of interest, particularly if
that compound contains elements other than carbon and hydrogen.
For general use, the instrument is calibrated to methane.

Internal electronic adjustments are provided to calibrate and
, align the electronic circuits. There are four such adjustments,
all located on the electronics board. One adjustment
potentiometer, R-38, is factory set and is used to set the power
supply voltage. Potentiometer R-38 thus should never be
adjusted. The remaining three adjustments, R-31 (XI), R-32
(X10), and R-33 (X100) are used for setting the electronic
amplifier gain for each of the three calibration ranges. Access
to the adjustments is accomplished by removing the instrument
from its case.
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TABLE 1 - RESPONSE OF OVA TO HYDROCARBONS RELATIVE TO METHANE

Relative Response (%)

Methane
Propane
N-butane
N-pentane
Ethylene
Acetylene
Benzene
Tolvene
Ethane
Acetone
Methyl Ethyl Ketone
Methyl Isobutyl Ketone
Methyl Alcohol
Ethyl Alcohol
Isopropyl Alcohol
Carbon Tetrachloride
Chloroform
Trichloroethylene
Vinyl chloride

100
64
61
100
85
200
150
120
90
60
80
100
15
25
65
10
65
70
35

[Reference!

2.2 • Methane Calibration

2.2.1 Equipment

o Calibration gas ( 100 ppm methane)
o T-tube assembly

2.2.2 Instrument Startup

Start instrument by:

1. Move PUMP switch to ON and check battery condition by
moving the INSTR switch to the BATT position.
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Recharge battery (section 3.0) if battery level is
low.

2. Move INSTR switch to ON and allow 5 minutes for
warmup.

3. Place instrument in vertical position and check flow
rate.

4. Open the Hj TANK VALVE and Hj SUPPLY VALVE.

5. Depress Ignitor button for 6 seconds or until hydrogen
ignites, whichever is shorter. If hydrogen fails to
ignite, wait 2 minutes and attempt to ignite hydrogen.

6. Once lit, wait 5 minutes for instrument to stabilize
before starting calibration procedure.

7. Open instrument cover to expose circuit board.

2.2.3 Calibration

Calibration should be 'performed in a well ventilated area.

1. Set CALIBRATE switch to 30.0.

2. For methane calibration the GAS SELECT control should
be set to 300. Check to ensure that this control is
set at 300. .

3. Adjust meter reading to zero by rotating the Calibrate
ADJUST (zero) knob.

4. Attach one end of T assembly to methane gas cylinder
and the other to the probe.

5. Crack open methane gas cylinder until a slight flow of
gas can be detected exiting the open end of the T
assembly.

6. Adjust trimpot R-32 on circuit board so that mettr
rtads the equivalent of the calibration gas
concentration. This sets the instrument gain for
methane with the panel mounted gain adjustment set at
300.
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7. Close methane gas cylinder. Turn off H, SUPPLY VALVE
to put out flame. Wait for flameout alarm to sound to
ensure the flame is out.

8. Leave CALIBRATE switch on the XI0 position and use
CALIBRATE ADJUST (zero) knob to adjust meter reading
to 4 ppm.

9. Place CALIBRATE switch in XI position and', using
trimpot R-31 on circuit board, adjust meter reading to
4 ppm. This is the Bias Adjustment for the XI range.

10. Move CALIBRATE switch to XI0 position again. Use
CALIBRATE ADJUST (zero) knob to adjust meter to a
reading of 40 ppm.

11. Move CALIBRATE switch to X100 position and use trimpot
R-33 on circuit board to adjust meter reading to
40 ppm. .

12. Move CALIBRATE switch to XI0 position and use
CALIBRATE ADJUST (zero) knob to adjust meter reading
to zero.

13. Unit is now balanced from range to range, calibrated
to methane, and ready to be placed in normal service.

14. Shut instrument down by ensuring that the EL SUPPLY
VALVE and H- TANK VALVE are closed and the INSTR and
PUMP switches are in'the OFF position.

15. Record on instrument calibration label, calibration
date, gas, and initials of person performing
calibration. Remove old tag and replace it with
updated label. Fill out instrument history log form.

2.3 Calibration to Specialty Gas/Vapor

, Primary calibration of the instrument is accomplished using a

known mixture of a specific gas or vapor.

2.3.1 Equipment

o Calibration (span) gas (75-90ppm of known gas or vapor)
o T-tube assembly
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2.3.2 Instrument Startup,.

Follow steps in 2.2.2 above.

2.3.3 Calibration

Calibration should be .performed in a well ventillated
area.

1. Set CALIBRATE switch to 10. •

2. Adjust meter reading to zero by rotating the CALIBRATE
ADJUST (zero) knob.

3. Attach one end of T assembly to calibration gas
cylinder and the other to the probe.

4. crack open calibration gas cylinder until a slight
flow of gas can be detected exiting the open end of
the T assembly. (Caution: if the calibration gas is
toxic or highly flammable, calibration should occur
underneath a hood.) - ' .

5. Adjust GAS SELECT knob on instrument until the meter
reads the same level as that of the calibration gas.

6. Turn off calibration cylinder and remove T assembly.

7. The instrument is now calibrated for the specialty
gas/vapor. All responses of the instrument should be
recorded relative to the specialty gas.

8. Calibration in the XI0 range by adjusting the GAS
Select knob automatically calibrates the instrument
for the XI and X100 ranges. No further adjustments
are necesary. . ;.

. 9. Shut instrument down by closing the H-, SUPPLY VALVE
and H- TANK VALVE, and putting the INSTR and PUMP

, switches in the OFF position.

10. Record in instrument calibration label calibration
date, span gas and concentration, span setting, and
initials of person performing calibration. Remove old
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tag and replace it with updated label. Fill out
instrument history log.

3.0 FILLING OF HYDROGEN SUPPLY

The instrument should be completely shut down for hydrogen tank
refilling. The refilling should be done in a ventillated area. There
should be no potential igniters or flame in the area.

1. Attach filling hose to external source of hydrogen. Pure hydrogen
of 1,600 to 2,300 psi will be required.

2. Crack open valve on hydrogen supply, place FILL/BLEED valve on
hose in FILL position and purge hose for 2-3 seconds..

3. Close FILL/BLEED Valve (OFT position) and immediately attach other
end of fill hose to instrument fill connection and tighten the
connection.

4. Open supply valve external on hydrogen tank 1/2 to 1 turn. Set
regulator to 1,600 to 2,300 psi.

5. Open the REFILL Valve and the H- Tank VALVE on the instrument.

6. Place FILL/BLEED Valve in FILL position. The instrument hydrogen
tank should now be filling.

-7. The instrument H- Pressure Indicator should now indicate
instrument tank pressure. This pressure should approximate that
of the external supply tank regulator gauge.

8. After the instrument tank is filled, shut off:

a. The REFILL VALVE on the instrument panel.

b. The FILL/BLEED Valve on the filling hose assembly.

c. The valve on the external hydrogen supply bottle.

9. The supply hose and internal lines on the instrument now contain
hydrogen under pressure. To reduce this pressure to atmospheric
pressure:

a. Turn FILL/BLEED Valve to PTJTn position until gas can no
longer be heard escaping.
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b. Turn FILL/BLEED Valve to FILL position to allow gas trapped in
the connective fittings to go into the hose assembly.

c. Turn FILL/BLEED Valve to BI.FTD position to bleed off this •
pressure. . .

d. Turn FILL/BLEED Valve to OFF position. Keep valve in OFF
position.

10. Close B, Tank Valve.

11. Remove fill hose from instrument. Any gas still under pressure
will escape as the connector is removed. Release of gas should
only be momentary.

12. As a check of the integrity of the instrument's hydrogen supply
system, observe the H~ TANK PRESSURE Indicator with the system
shut down. Release of internal pressure should not go down
rapidly. If there is a rapid decrease (greater than 350
PSIG/hour) with the instrument in shut down mode, there is a
significant leak in the H. supply system. If so, the1 instrument
should be returned to the manufacturer for repairs. r

4.0 BATTERY RECHARGING

The battery should be recharged following each use of 4 hours or more,
or when the battery check indicator indicates need of a charge. Never
charge instrument in hazardous environment or when refilling hydrogen
tank.

1. Remove cover from battery charge part on instrument.

2. Plug charger BNC connector into mating connector on battery cover
and insert AC plug into 115 VAC wall outlet.

3. Move battery charger switch to the ON position. The light above
the twitch should illuminate.

4. Battery charge condition is indicated by the meter on the front
panel of the charger; meter will deflect to the right.while
charging. When fully charged, the pointer will be in lint with
the charged mark above the scale.

5. Approximately 1 hour of charging time is required for each hour of
operation; 12 hours for complete charge. Do not charge for more
than 24 hours.
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5.0 MAINTENANCE '

5.1 General

Section 6.0 of the Model OVA-128 Instruction and Service Manual
contains detailed maintenance and repair procedures for servicing
the OVA. These procedures are not repeated here. Equipment
managers are referred to the mam in1 for repair of the OVA.

Equipment managers should be thoroughly familiar with instrument
operation before performing maintenance. It is essential that
all safety considerations regarding use and maintenance of this
instrument be understood. There should be no potential igniters
or flame in the area when filling, emptying, or purging the
hydrogen system and the instrument should be in shut-down mode.

5.2 Trouble Shooting

Table 2 presents ccnm:m problems and corrective actions for

repairing the .instrument.

6.0 REFERENCE

Foxboro Analytical. No date. Instruction and Service Manual,
Century Systems Portable Organic Vapor Analyzer Model OVA-128 (Ml
2R90QAC).
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1.0 INTRODUCTION

1.1 OBJECTIVES OF SAMPLING PROGRAM

This Sampling and Analysis Plan (SAP) describes the field activities required for the

Southeast Rockford Groundwater Contamination Source Control Operable Unit (SCOU)

study. The objectives of the sampling program are as follows:

• Evaluate potential source areas (Areas 4, 7, 9, 10 and 11) defined in Phases I

and II;

• Collect data to support source remediation; and
\ p .

• Establish soil cleanup levels.

1.2 SAMPLING TEAM RESPONSIBILITIES

Field sampling will be performed by Camp Dresser & McKee (CDM). The project

organization chart is shown in the Southeast Rockford SCOU Quality Assurance Project Plan

(QAPP) Addendum. Responsibilities of the sampling team are described below.
I

Field Manager

The Field Manager (FM) will be responsible for assigning the sampling team responsibilities

(in conjunction with the Site Manager), as well as overseeing all field activities. The FM will

coordinate mobilization and demobilization for the CDM sampling team, as well as for any

subcontractors. The FM will be responsible for keeping the Site Manager up to date on all

I:1681-07\SAP\SECTION1 1-1



Southeast Rockford SCOU
SAP Addendum
Section No. 1
Revision No. 1
Date Tanuary 22. 1996

. Page 2 of 5 '

sampling and subcontractor activities. .

Sampling Team Leader

The Sampling Team Leader (STL) will be responsible for the sampling efforts, will assure the

availability and maintenance of all sampling equipment and materials, and will maintain an

adequate supply of shipping and packing materials. The STL will supervise the completion

of all chain-of-custody records, the proper handling and shipping of the samples collected, be

responsible for the accurate completion of field log books, and provide close coordination

with the Field Data Coordinator (FDC) and the Field Manager (FM). The STL or FM will be

present whenever samples are collected.

Sampling Team Member(s') .

The Sampling Team Member(s) (STM) will perform field measurements, collect samples,

prepare samples for shipping, and decontaminate sampling equipment as directed by the

STL. ' '

Field Data Coordinator

The Field Data Coordinator (FDC) will remain in the support area and will accept custody of

samples from the sampling team. The FDC will be responsible for the completion of all

chain-of-custody and sample traffic control forms. The FDC will also be responsible for

maintaining communications with on-site personnel and off-site laboratory personnel, as well

as for logging all communications and site entries and departures.
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Site Health and Safety Coordinator (SHSO

The SHSC is responsible for daily supervision and documentation of all safety,

decontamination, environmental monitoring and field medical monitoring activities. The

SHSC is responsible for assuring that all field personnel comply with the provisions of the

CDM Health and Safety Assurance Manual and site Health and Safety Plan. The SHSC has

the authority to suspend site work if conditions become unsafe, if HSAM/HSP requirements

are not met, or if he/she determines that an upgraded level of protection may be required.

The SHSC is responsible for designating and marking restricted areas during various site

activities and for redesignating these areas when it is appropriate to-do so.

Safety Technician

The Safety Technician (a designated member of the sampling team) will assist with sampling,

aid other sampling team members with the donning and doffing of protective clothing,

decontamination of sample containers and equipment, and will be available to replenish

miscellaneous supplies, such as ice and vermiculite, as needed. The Safety Technician will

report directly to the SHSC in health and safety related duties and will assume the

responsibilities of the SHSC in the event of his/her absence from the site or in an emergency.

1.3 SCOPE OF SAMPLING ACTIVITIES

The scope of sampling activities detailed by this plan include various phases of collection and

analysis that will be performed during this investigation. 150 soil samples will be collected

for chemical analysis during the advancing of an estimated 298 soil gas probes; additional

soil samples will be collected for lithological and chemical analysis during the

advancement of thirteen deep soil borings. A maximum of ten surface soil samples will be

collected at locations determined in the field based on the results of the soil gas sampling. In
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four sediment and three surface water samples will be collected from the creek which runs

along the northern boundary of Area 7.

Table 1-1 is a summary of the sampling and analysis program. The numbers of borings and

samples installed or collected during the SCOU will depend on the results of certain ongoing

field activities (including soil gas and Geoprobe work); as a result, the actual numbers of

borings and samples installed or collected will likely vary somewhat from those given in this

SAP, or in the Work Plan and QAPP.

I:1661-07\SAP\SECnONl 1-4



SUMMARY OF SAMPLING AND ANALYSIS PROGRAM
SOUTHEAST ROCKFORD SOURCE CONTROL OPERABLE UNIT

Sample
Matrix

Subsurface soil samples
collected during geo-
probe work

Deep soil borings -
Soils collected during
drilling

Area 7 Creek Sediment

Area 7 Surface Water

Surface Soil

Soil Gas Samples

Field
Parameters

Qualitative organic
vapor screening with
PID or OVA

Qualitative organic
vapor screening with
PID or OVA

Qualitative screening
with PID or OVA

pH, conductivity, tem-
perature

Qualitative organic
•vapor screening with
PID or OVA

Field GC for 1, 2-DCE,
TCA, TCE, PCE, VC,
and BETX

Laboratory Parameters

CLP RAS Volatile Organics2-5

CLP RAS B/N/A Extractables2-5

CLP RAS Pesticides/PCBs2-5

CLP RAS Volatile Organics2-5

CLP RAS Metals and Cyanide3-4

CLP RAS Volatile Organics2-5

CLP RAS B/N/A Extractables23

CLP RAS Pesticides/PCBs2-5

CLP RAS Volatile Organics2-5

CLP RAS B/N/A Extractables2-5

CLP RAS Pesticides/PCBs2-5

CLP RAS Volatile Organics23

CLP RAS B/N/A Extractables2-5

CLP RAS Pesticides/PCBs ̂
CLP RAS Metals and Cyanide3-4

Investiga-
tive

Samples1

150
88
88

19
12

4
4
4

3
3
3

20
20
20
20

298

QC Samples

Field Field
Duplicates Blank

• 8
5
5

1
1

1
1
1

1 1
1 1
1 1

1
1
1
1

0 60

Ma-
trix

Total l

158
93
93

20
13

5
5
5

5
5
5

21
21
21
21

358

1. Frequency of collection for all investigative and QC samples is 1.
2. Contract Laboratory Program Routine Analytical Services (CLP RAS)

volatile, extractable and pesticide/PCB compounds are listed in
Tables 3-1 through 3-3 of the QAPP.
3. Contract Laboratory Program Routine Analytical Services (CLP RAS)
inorganic parameters are listed in Table 3-4 of the QAPP.
4. No extra sample volume is required for soil matrix spike/matrix spike
duplicate (MS/MSD) samples.

5. Samples collected for MS/MSD analysis will be collected at double the
volume.
6. One trip blank will be shipped with each shipment of volatile organics
(water samples only).
7. MS/MSDs will be collected at a frequency of one per group of 20 or
fewer samples. --
8. Field blanks for soil gas consist of rinseate blanks.

M681-07\SAP\tablel-l.doc
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2.0 PROJECT DESCRIPTION

The Phase I and II Remedial Investigations, both conducted by Camp Dresser & McKee Inc.

(CDM) under the direction of the Illinois Environmental Protection Agency (IEPA), have

identified several source areas of volatile organic compound (VOC) contamination in

southeast Rockford, Illinois. The source areas of interest are Areas 4, 7, 9/10, and 11. These

areas either contain or are likely to contain significant concentrations of VOCs that contribute

to groundwater contaminant plumes delineated during the Phase I and II investigations. The

primary objective of the Southeast Rockford Source Control Operable Unit (SCOU) is to

provide detailed information to support source remediation and establish soil cleanup levels.

The study area description is provided in Section 2 of the Southeast Rockford SCOU Work

Plan (August 1995). The study area is shown on Figure 2-1.



J^^

: co
I- -'A

- "SANDY~HOU.6w ROAD "SANDY HOLLOW R&D
SANDY "HOLLOW ROAD

LEGEND:

AREA 4

10-

SOURCE AREAS TO BE STUDIED

TOTAL HALOGENATED VOC CONTOUR (ug/L).
DASHED WHERE INFERRED

SCALE:

s o c o 1000 Feet

[environmental engineers, scientists,
[planners. 8, management consultants

SOUTHEAST ROCKFORD
SOURCE CONTROL OPERABLE UNIT

GROUNDWATER CONTAMINATION
STUDY AREA _, N , .

Figure No. 2-1



Jfu1 •»'„*.• -y

Three



Southeast Rockford SCOU
SAP Addendum
Section No. 2
Revision No. 1
Date January 22. 1996
Page 1 of 16

3.0 GENERAL SAMPLING INFORMATION

3.1 SAMPLE CONTAINERS AND PRESERVATION

All surface water and soil/sediment samples will be collected in laboratory-decontaminated

sample bottles and jars provided by the IEPA Bottle Repository. At drilling locations (soil

borings and geoprobes), and surface water and sediment sampling locations, concentrations

of contaminants are anticipated to be either low or medium concentrations as designated by

the USEPA Contract Laboratory Program. Sampling, handling and shipping of the samples

will be performed in accordance with these anticipated concentrations^ Sample containers

and preservation will conform to the October 27, 1989 USEPA Region V Sample Handling

Manual as found in Appendix A. The sample containers will meet the requirements given

in, Specifications and Guidance for Contaminant-Free Sample Containers, EPA 540/R-93/051.

December, 1992.

The sample containers and their preservation will be as follows:

Surface Water Samples

• Four 40-ml glass VOA vials will be collected at each surface water sampling

location for volatile organics analysis.

•, Three one-liter amber glass bottles will be used to collect surface water
/

analyzed for base/neutral/acid extractable and pesticide/PCB compounds.

• At sample collection points where duplicate samples will be collected, double

sample volume for volatile organics/extractables, and pesticides will be

I:1661-07-sap-section3 ' 3-1
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supplied to the designated lab for analysis.

At sample collection points where matrix spike/matrix spike duplicates

(MS/MSD) samples will be collected, double sample volume for semivolatile

analysis will be supplied to the designated laboratory.

All water samples will be cooled at 4°C in an iced cooler following individual

sample collection .

Soil Samples

In the following discussion, low- and medium-concentration samples refer to subsurface soil

samples collected 'during drilling, surface soil and sediment samples.

• Low- and medium-concentration soil samples collected for metals and cyanide

analysis will be collected in either one 8-oz. wide mouth glass bottle or two

4-oz. wide-mouth glass bottles.

• Low- and medium-concentration soil samples collected for semivolatiles will

also be collected in either one 8-oz. or two 4-oz. bottles.

• Low- and medium-concentration soil samples collected for volatiles will be

placed in two 120-ml wide-mouth glass jars.

• No extra sample volume will be collected for MS/MSD analysis.

• Duplicate samples will be collected at double volume for all parameters in

their respective sample containers.

U6Sl-07-sap-section3 3"2
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• All soil samples will be cooled to approximately 4°C in an iced cooler

following,individual sample collection. ,

A summary of soil and water sample bottles, their size and construction material, and sample

matrix and holding times is given in Tables 3-1. QC requirements for analytical samples are

discussed in detail in Section 7.
.̂

3.2 SAMPLE HOLDING TIMES

The sample holding times for soil and water samples are listed on Table 3-1. To expedite

sample analysis, the samples will be shipped to the laboratory (CLP) via an overnight carrier

(i.e., Federal Express) or delivered (ALS) on the day of sample collection, or the day after.

3.3 SAMPLE PACKAGING AND SHIPMENT

Following sampling; the sample bottle exteriors will be decontaminated near the sampling

location, or rinsed with potable or distilled water prior to shipment. The Field Manager will

help the Field Data Coordinator prepare documentation and package sample bottles for

shipment according to the following procedures:

• Check for proper sample preservation; tighten sample bottle caps securely and

seal with tape; mark liquid levels if bottles are partially full.

• Make sure traffic report labels and sample tags are securely attached to the

sample container; place each container in a zip-loc baggie, ensuring that labels

can be read.

M6Sl-07-sap-section3 3-3



TABLE 3-1

SAMPLE VOLUMES, CONTAINERS, AND PRESERVATION TECHNIQUES

LOW AND MEDIUM CONCENTRATION

Container Preservative Maximum Holding Time Volume of Sample Matrix

Base/neutral/acid
extractables,
pesticides/PCBs

Volatiles

Semi-volatiles
•(extractables and
pesticides/PCBs)

Volatiles

Metals

and Cyanide

Three one-liter amber
glass bottles with Teflon
lined cap

Four 40-ml volatile
organic analysis (VOA)
vials

One 8-ounce glass wide
mouth bottle with Teflon-
lined cap

Two 120-mI glass wide-
mouth vials with Teflon
lined caps

One 8-ounce glass
wide-mouth bottle

Cool, 4°C

2 drops concen.
HC1 to pH<2;
cool, 4°C

Iced to 4°C

Iced to 4°C

Iced to 4°C

5 days until extraction.
Analyze 40 days after
extraction

7 days

14 days unti l extraction
and analyzed within 40
days after extraction

7 days

180 days (28 days for
mercury) and 12 days,
respectively

Fill bottle to neck

Fill completely (no
air bubbles

Fill no more than
3/4 full

Fill completely
(No Head Space)

Fill no more than
3/4 full

Water

Water

Soil

Soil

Soil

I:\1681-07-SAP-TABLE3-1
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• Samples for medium hazard will be packaged one bottle per paint can, with

the excess space filled with vermiculite. The sample number and proper DOT

hazard classification will be marked on each can. Unknown samples will be

marked "Flammable Solid N.O.S. UN1325". The cans will then be placed in

coolers with the appropriate DOT labeling.

• Place containers in a cooler lined with two inches of vermiculite or equivalent

absorbent material; maintain at 4°C with cold packs or ice sealed in plastic

bags; fill remaining space in cooler with additional packing material.

• Place completed chain-of-custody forms and traffic reports in a zip-loc baggie

and tape to inside of cooler lid.

• Close cooler and seal with strapping tape; if cooler has a drain port, seal it

with tape; place one custody seal across closure at front of cooler and across

hinge area at back of cooler, or rear side corner.

• Affix airbill with shipper's and cosignee's addresses to top of cooler; place

"This End Up" labels appropriately. Restricted article airbills will be used in

shipping medium and high-concentration samples.

Collected and packaged sample's will then be shipped to a designated laboratory.

The Field Manager should contact the Sampling Coordinator to confirm sample shipment

dates one week in advance for Routine Analytical Services (RAS) sample collection shipments

to CLP. The Field Manager will notify the Sampling Coordinator of any last-minute changes

in the sampling schedule.

l:16Sl-07-sap-section3
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Upon shipment of samples to the Laboratory, the Field Data Coordinator will call the

Sampling Coordinator (before 5:30 p.m. central time on the day of shipment or early the

following morning). The Sampling Coordinator must be notified by 2:00 p.m. on Friday for

shipments to the CLP for Saturday delivery/pick-up. The Sampling Coordinator will be

provided with the following information:

1. Case numbers, •

2. Name of laboratory(ies),

3. Date of shipment,

4. Carrier, airbill number,

5. Number and matrices of samples shipped, and

6. Information regarding changes and delays pertaining to the activity.

The Sample Identification Record form will be used to record this information. An example

of this form is provided as Figure 3-1. A copy must be sent to the Sampling Coordinator

with the other sample documents which include copies of the U.S. EPA Sample Data Report

and Chain-of-Custody forms.

The U.S. EPA Sample Data Report form for samples being sent to the CLP must also be sent

to the Sampling Coordinator. These forms-are not sent to the CLP.

3.4 CHAIN-OF-CUSTODY PROCEDURES

Chain-of-custody will be maintained throughout the sample preparation procedure as

described in the Southeast Rockford SCOU QAPP Addendum.
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All information required on the custody tag, including the signatures of the

sampling team leader and a predesignated location description, will be filled

out in the field.

Prior to relinquishing samples for packaging and shipment, one member of the

sampling team will transfer all data contained on the custody tags to a v

chain-of-custody record, which the team leader must sign.

The individual who prepared the chain-of-custody record will relinquish the

samples to the sample handling technician, who will prepare all CLP traffic

reports and affix appropriate traffic report labels to the sample containers.

The technician will package the samples for shipment making sure that all

traffic reports/ chain-of-custody records and custody seals are cross-referenced

and recorded on the Sample Identification Record Form and that all sample

documentation paper work is enclosed.

If samples are stored temporarily prior to shipment, they will be kept cool

(4°C) and placed in a secured storage area. Coolers will be sealed and custody

seals affixed just prior to shipment.

3.5 DOCUMENTATION

This section outlines the documentation required for all field activities, sample collection,

handling and shipment to be conducted during the SCOU.

I:1681-07-sap-scction3 3-8



Southeast Rockford SCOU
SAP Addendum
Section No. 2
Revision No. 1
Date Tanuary 22, 1996
Page 9 of 16

3.5.1 FIELD LOG BOOKS

Field, log books will provide the means of recording pertinent data collected during the

performance of RI activities. As such, entries will be described in as much detail as possible

so that site personnel can reconstruct a particular situation without reliance on memory.

Field log books will be bound, field survey books. Log books will be assigned to field

personnel, but will be stored in the document control center when not in use. Each log book

will be identified by the project-specific document number.

. ' \

The title page of each notebook will contain:

• Person or Organization to whom the book is assigned;

• Book Number;

• Project Name;

• Start Date; and

• End Date.

Entries into the log book will contain a variety of information. At the beginning of each

entry, the date, start time, weather, name of- all team members present, level of personal

protection being used, and the signature of the person making the entry will be recorded.

The names of visitors to the site, field sampling or investigation team personnel and the

purpose of their visit will be recorded in the field log book. At the end of each day's

activity, the log will be closed with the time and signature of the person making the last

entry (log-closed line). The log-closed lines and the following log-open lines will be placed

so that no unauthorized entries can be made between entries. A typical format is presented

in Figure 3-2.
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Figure 3-2
TYPICAL FIELD NOTEBOOK ENTRY FORMAT

LOG-OPEN TIME:
SIGNATURE:
WEATHER:

DATE:

FIELD PERSONNEL:

LEVEL OF PERSONAL PROTECTION:

EQUIPMENT (NAME/CONTROL NO.):

Station No./Location Description:

Calibration Date:

Film Roll Number:
Station No.

Photograph Numbers:
(Parameter (Units)

Sampling Equipment:

Sample Chest
NCL Time Description Depth Number Volume No. Comments
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Measurements made and samples collected will be recorded. All entries will be made in ink

and no erasures will be made. If an incorrect entry is made, the information will be crossed

out with a single strike mark. Wherever a sample is collected or a measurement is made, a

detailed description of the location of the station, which may include compass and distance

measurements, shall be recorded. The number of the photographs taken of the station with a

brief description including and the direction faced will be noted. All equipment used to

make measurements will be identified, along with the date of calibration.

The equipment used to collect samples will be noted, along with the time of sampling,

sample description, depth at which the sample was collected, volume and number of

containers. Sample location identifiers will be assigned prior to sample collection.

Duplicates, which will receive a separate U.S. EPA sample number, will be noted under

sample description.

3.5.2 SAMPLE IDENTIFICATION SYSTEM

U.S. EPA SAMPLE NUMBER

Each sample being sent to the CLP for analysis must have a U.S. EPA sample number,

regardless of the laboratory to which it is going. This number will be recorded on the

chain-of-custody form and the sample field book. The sample number will consist of nine

alpha-numeric characters, as follows:

96RS01xyy

I:16Sl-07-sap-section3 3-11
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The first six characters (96RS01) will generally remain constant for RI sampling, and signify

the following:

96 Fiscal year 1996 "

R Indicates samples sent by CDM

S Designates project manager

01 Designates survey number

The last three characters will vary during the sampling survey. The character "x" is a single

digit alpha code designating the type of sample:

S Sample

D Duplicate sample

R Blank sample

The character "yy" is a 2-digit (01 through 99) number designating the sample number. After

99 samples have been collected for the survey, the survey number will be changed

(characters 5 and 6). For S-type samples, "yy" is used to consecutively number samples taken

during this survey. For duplicate (D-type) samples, "yy" is the same as the sample number

of which it is a duplicate. For blank (R-type) samples, "yy" is the consecutive number of

blank samples taken during this survey.

EXAMPLE U.S. EPA SAMPLE NUMBERS

96RS01S01,96RS01S02, 96RS01S03 ' .

Samples No. 01, 02, and 03 of Dewar's Survey No. 1.
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• 96RS01D02

Duplicate sample of Sample No. S02.

96RS01R01, 96RS01R02

Blank samples No. 01 and 02.

The U.S. EPA sample number(s) will be recorded in the field log book and on all other

paperwork and labels and will be cross-referenced to chain-of-custody and shipping

documents. A description of the sample location will be entered into the field log book,

including compass directions and distances from reference points,' if applicable.

SAMPLE LOCATION IDENTIFICATION

Each soil, sediment, soil gas and surface water sample will also be assigned a sample location

ID in addition to the U.S. EPA number. The first two letters of the sample location ID

denotes the sample matrix. The number portion of the location ID will 'correspond to the

sampling location designations. .Sample matrices will be recorded using the following code:

SAMPLE MATRIX CODE

Surface Water " SW
Sediment SD
Soil (borehole) SB
Soil Gas SG
Soil (Geoprobe) GP
Soil (Surface) SS

Subsurface soil samples collected during the SCOU will have up to seven alphanumeric

characters. The first two letters will be the sample code. The next one to two numbers will

be the source area identifier. The next one to three numbers will correspond to the soil

boring or geoprobe location within the source area. Soil borings or geoprobes will have a
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one or two-digit designation. The letter suffix will document what depth the sample was

collected from, with the letter "A" will representing a surface or near-surface sample, "B" a

sample from the second depth interval, "C" the third sample, etc.

An example of a soil sample collected from a soil boring where no well is to be installed is as

follows:

SB-4-16D

This identifier denotes a soil sample that would have been collected in Area 4 from soil

boring SB16 at the fourth sampling interval (for most soil borings, the 7.5 to 10-foot sample).

In general, subsurface soil samples will be collected at depth intervals of 2.5 feet for deep soil

borings.

Sediment and surface water samples will be numbered sequentially beginning with SD01 and

SWOl, respectively. For all sample matrices a final one-letter suffix in parentheses will be

added for duplicate or field blank samples. For instance, SG6-01B(D) would represent a

duplicate collected for soil gas sample SG6-01B; the suffix "(R)" would represent a field blank

for a soil gas or groundwater sample.

Sample designations will be recorded in the sample field book, on the chain-of-custody

forms, the traffic reports, the sample identification record form, and on the sample tags

affixed to the sample jars.
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/

3.6 SAMPLE DOCUMENTATION FORMS

Sample documentation forms required by the U.S. EPA are numbered and will be accounted

for. In the event that a document is voided, it will not be destroyed; instead, voided sample

documents will be saved and returned to the Sample Coordinator. Copies of the

multiple-copy forms will accompany samples to the laboratory. The other copies will be sent

to the Sampling Coordinator immediately following sampling shipment.

A) Chain-of-Custody Form

1) One form per shipping container (cooler) will be used.

2) Carrier service will not need to sign form if custody seals remain intact.

3) Will be used for all samples. ' . .' \

B) Chain-of-Custody Seals

1) Two seals per shipping container will be used to secure the lid and provide evidence,

that samples have not been tampered with.

2) Seals will be covered with clear tape.

3) Seal numbers will be recorded on Chain-of-Custody Form.

4) Seals will be used for all sample shipping containers.

I:16Sl-07.sap-sec!ion3 3-15



Southeast Rockford SCOU '
SAP Addendum
Section No. 2
Revision No. 1

,' Date January 22. 1996
Page 16 of 16

C) Sample Tags
i.

1) Each sample container will have a Sample Tag affixed to it with string or wire.

2) Traffic Report number and Case Number will be recorded in "Remarks" section of tag.

3) Sample Tag Numbers will be recorded on Chain-of-Custody Forms.

D) CRL Sample Data Report

1) Will be completed for all CLP samples.

2) For samples sent to CLP Laboratories, these forms will be sent to the Sampling

Coordinator to be forwarded to the RSCC.

3) The forms will be necessary for the U.S. EPA to track the samples and ensure data

validation.

E) Sample Identification Record Form

\1) Will provide a means of recording crucial sample shipping and tracking information.

2) This form will be maintained for each sample shipment and forwarded to Sampling

Coordinator upon sample shipment.

All paperwork accompanying the samples being shipped to the CLP laboratories will be

sealed in a plastic bag that is taped to the inside of the cooler lid. Copies of the

chain-of-custody forms, and other paperwork (if possible) will be retained for the field files.
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The sample handling technician will maintain lists cross-referencing site sample numbers,

custody tag number, analyses to be performed, custody seal number, shippers' airbill

numbers, and consigned laboratories in a bound log book using black ink and on the Sample

Identification Record Forms. For more details on sampling paperwork, refer to Appendix A.
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4.0 SAMPLING LOCATIONS AND RATIONALE

4.1 SOURCE AREA INVESTIGATION .

An investigation of Source Areas 4, 7, 9/10, and 11 (see Figure 4-1) will be conducted during

the SCOU to further define the extent of contamination in the vadose zone and to evaluatet
whether dense non-aqueous phase liquid (DNAPL) is present. The field investigation

activities to be performed are described in the following subsections. Additional data may be

needed to develop site specific PRGs. These data may include parameters such as hydraulic

gradient, hydraulic conductivity, estimate of infiltration, contaminant source length, and

mixing zone depth.

4.1.1 SOIL GAS SURVEY

A soil gas survey of VOCs will be conducted in Areas 4, 7, 9/10, and 11 prior to soil

sampling and the treatability study. These areas were identified from Phase I and II data,

aerial photographs, site visits, and information regarding industrial activities. The rationale

for each SCOU soil gas survey area is given in Table 4-1 and the locations of the soil gas

areas are shown in Figure 4-1. -

The proposed soil gas sample locations are shown in Figures 4-2 through 4-5. It is estimated

that a total of 298 soil gas locations (including contingency points) will be sampled. Analyses

of interest in each area include: ,

1,1,1-TCA PCE

1,1-DCA TCE

1,2-DCE

Vinyl Chloride

I:1681-07-Mp-5ection4 4-1
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TABLE 4-1

RATIONALE FOR SOIL GAS AND
SOIL BORING WORK FOR SOURCE CONTROL OPERABLE UNIT

SOUTHEAST ROCKFORD

Location

Adjacent to Marshall
Street and Alton Avenue

East end of Balsam Lane

Adjacent to 9th Street
between Twenty-third
and Harrison Avenues

Northeast of llth Street
and Harrison Avenue

Soil Gas
Survey Area

4

7

9/10

11

Proposed
Soil Gas
Survey
Points

381

272

1763

57"

Proposed Soil
Borings

(Approximate)

-2

2

6

3

Rationale

Close off the northeast, east, and south portions
of the area.

Close off the northern boundary and southwest
corner of the area. -.

Augment existing soil gas data.

Augment existing soil gas data.

1 Includes 6 contingency points
2 Includes 4 contingency points
3 Includes 30 contingency points
4 Includes 10 contingency points

1:168 l-07-Mp-table4-l 4-3
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In addition, in Areas 9/10 and 11 the following compounds will be quantified:

Benzene '

Ethylbenzene

Toluene

Xylenes

Soil gas concentrations will be used to define contaminated areas in or near the sources. Soil

gas points will be spaced 50 to 100 feet apart in a rectilinear grid pattern. Deviations from

this pattern may.be necessary to avoid underground utilities or above ground obstacles. A

Geoprobe unit will be used to collect soil gas samples. The depth of sample collection will

vary with the depth to groundwater. It is anticipated that soil gas samples will be collected

at depths between 5 and 30 feet. Soil gas samples will be analyzed shortly after collection

using a gas chromatograph located at the site. Results of the soil gas survey will be used to

locate Geoprobe soil samples and soil borings.

4.1.2 GEOPROBE SOIL SAMPLES

Soil samples will be collected with a Geoprobe unit from 25 percent of the soil gas sampling

locations to confirm the soil gas results and- to help delineate the extent of soil contamination.

These locations will be selected both to confirm hot spots and to better define areas where

soil gas concentrations begin to decrease or are non-detect. The likely distribution will be 50

percent soil gas hot spots and 50 percent low-level and/or non-detect soil gas points. Two

soil samples from the vadose zone will be collected at each location and sent to an analytical

laboratory for Target Compound List (TCL) volatile organics analysis. An estimated 88

samples will also be analyzed for B/N/A extractables and pesticides/PCBs. These samples

will be collected from Area 9/10 where no subsurface analytical data was collected during

previous investigations. The first soil sample will be taken from the interval exhibiting large

l:16Sl-07.sap-iablM-l 4-8
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soil gas concentration, and the second sample will be collected at greater depth than the first

where field headspace screening indicates little or no organic vapors. A PID or FID will be

used for field screening measurements and the results will be used to locate the positions of

the deep soil borings described below.

4.1.3 SOIL BORINGS

Soil borings will be drilled in Areas 4, 7, 9/10, and 11 in areas where soil gas and field

headspace measurements indicate high VOC concentrations. The primary objectives of the

deep soil borings is to determine whether DNAPL is present near the zones of highest

contamination, and to provide detailed information about the stratigraphy for proper

placement of the soil vapor extraction wells that will be installed during the treatability

study. The borings will be sampled continuously with a split-barrel sampler and advanced

until either a contaminated clay unit or bedrock is encountered. In Area 7, bedrock is./

expected to be approximately 80 feet below grade; bedrock is expected to be more than 100 . •

feet deep in Areas 4, 9/10, and 11. Two borings will be drilled in Areas 4 and 7, three

borings in Area 11, and six borings in Area 9/10 because relatively little is known about the

subsurface conditions in this area. Boring depth will be 80 feet in each area except in Area

11, where a 60 foot depth (approximately 30 feet below the water table) is anticipated

because of the predominance of compounds that are less dense than water. If field screening

indicates contamination at a depth of 60 feet at boring locations in Area 11 or at a depth of

80 feet in Areas 4 and 9/10, the borehole will be advanced to bedrock expected to be at a

maximum depth of 120 feet.
/

Soil samples will be visually examined, screened for organic vapors with a PID or FID, and

select samples will be physically tested to detect NAPL. Based on visual characteristics and

field screening results, one sample from each boringin Areas 4, 7, and 11, will be analyzed

I:1681-07-siip-lable4.1 4-9
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for TCL volatiles organics. Two soil samples from each of the six borings in Area 9/10 will be

analyzed for TCL volatiles, Target Analyte List (TAL) metals and cyanide.

4.1.4 RESIDENTIAL AIR SAMPLING

Residential air sampling will be conducted by the Illinois Department of Public Health (IDPH) in

selected homes based on the results of the soil gas sampling. CDM will review the data

generated and incorporate the results as appropriate in the Technical Memorandum.

4.2 AREA 7 SURFACE WATER AND CREEK SEDIMENT SAMPLING

Surface water and sediment from the creek that runs along the northern boundary of Area 7 will

be sampled to characterize this portion of the site. One water sample will be collected at the

confluence of the creek and the small valley that runs south to north through Area 7 (Figure 4-

3), and one water sample will be taken upstream and one downstream of this point. In addition,

two sediment samples will be collected at the confluence point, and one sample each from

upstream and downstream of this point. The surface water and sediment samples from the

creek will be sent to an analytical laboratory for TCL organics analysis.

IEPA/U.S.EPA will use the surface water and sediment data to evaluate the potential for

ecological impacts from Area 7 and need for additional sampling in Area 7.

4.3 SURFACE SOIL SAMPLING

A maximum of twenty surface soil samples will be collected during the SCOU. Locations will

be determined in the field based on the results of the soil gas sampling. Residential and park

areas will be the primary areas targeted for sampling. It is expected that four samples will be

collected in Area 7, north of the playground and south of the creek; four samples will be

I:16«l-07-sap-table4-l 4-10
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collected in Area 9/10 in the residential area north of Twenty-Third Avenue and two samples

from Area 4, east of the Swebco facility. Ten contingency samples are planned to be distributed

between Area 11 and the other three areas based on results of the soil gas. Samples will be

analyzed for full RAS Target Compound List Organics and RAS Metals and Cyanide.

I:1681-07-sap-table4-l 4-11
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5.0 SAMPLING EQUIPMENT AND PROCEDURES

5.1 SOIL GAS SURVEY

A soil gas survey of VOCs will be conducted in Areas 4, 7,9/10, and 11 to define contaminated

areas in or near the sources. A total of 323 soil gas sample locations have been identified and are

shown on Figures 4-2 through 4-5. Soil gas points will be spaced 50 to 100 feet apart in a rectilinear

grid pattern. Deviations from this pattern may be necessary to avoid underground utilities or above

ground obstacles.
/

The soil gas samples will be collected using the Post Run Tubing (PRT) system that utilizes a hollow

metal probe driven into the ground with an expendable point using the Geoprobe system. The

leading hollow probe rod is fitted with an expendable point holder and an expendable point is then

, driven to the desired sampling interval. The expendable point holder has a left-hand female

threaded opening that accepts an aluminum left-hand threaded tubing adaptor. A required length

of 1/4-inch O.D. polyethylene tubing is fitted to the hollow tubing adaptor. The tubing and adaptor

are lowered down inside of the probe rods and threaded into the expendable point holder. To

assure an air tight seal is maintained, a rubber o-ring is placed between the tubing adaptor and the

expendable point holder. As the probe rod string is pulled up a few inches it exposes a cavity of soil

from which a representative soil gas sample can be collected. The tubing and cavity are purged of

three volumes using a vacuum pump at the surface. A vacuum chamber fitted with a pre-sterilized

0.5 liter Tedlar bag is connected to the sample tubing and evacuated generating negative pressure

inside the chamber allowing the bag to fill with soil gas. Soil gas samples should never contact

potentially sorbing materials. Soil gas samples will be collected at depths between 5 and 30 feet,

depending on the depth to groundwater. The Tedlar bags will be sub-sampled by a sterilized glass

syringe to accommodate analytical volume requirements. The sample will then be injected into the

I:1681-07-wp-sectioix5 5-1
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gas chromatograph for analysis. More than two injections may be necessary where there are

multiple contaminants that required different sample sizes for chromatograph analysis.

After the soil gas sample has been collected, the expendable point remains in the soil and the probe

rods are removed from the ground. The hole will then be sealed with granular bentonite, and an

asphalt or concrete patch will be used to restore the area to pre-investigation activities, if necessary.

Remote sampling techniques may be used if field conditions preclude use of the truck mounted

equipment. Additional information on sampling equipment and procedures for the soil gas survey

is provided in SG-1 contained in Appendix B.

5.2 GEOPROBE SOIL SAMPLES

f ,

In order to confirm hot spots and better define areas where soil gas concentrations begin to

decrease, approximately 25% of the soil gas sampling locations will have two soil samples collected

(75 locations, 150 soil samples) from the vadose zone. The soil samples will be collected from an

average depth of 20 feet using the Geoprobe system. The first soil sample will be taken from the

interval exhibiting large soil gas concentration, and the second sample will be collected at greater

depth than the first where field headspace screening indicates little or no organic vapors. A PID or

FID will be used for field screening measurements as described in Section 5.3. Acetate sleeves will

be used in the soil collection tool to contain the soil samples. After the soil samples have been

collected, the acetate sleeve will be cut and the soil sample will be transferred to an unpreserved,

clean, USEPA CLP approved containers for analysis by a CLP laboratory. VOC.samples will be

grab samples, selected visually or by screening, and placed immediately into 120 ml vials.

(

After the soil samples have been collected and the probe removed from the ground, the remaining

hole will be backfilled with granular bentonite to six inches below grade, and an asphalt or concrete

patch will be used to restore the area to pre-investigation conditions, if necessary. If field conditions

I:1681-07-sap-section5 5"2
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dictate, samples may be collected with a hand auger to depths not to exceed 8 feet. Additional

information on sampling equipment and procedures for geoprobe soil sampling is provided in SS-1

contained in Appendix B.

5.3 SOIL BORING SAMPLES ,

A total of 13 soil borings will be drilled in Areas 4, 7,9/10, and 11 in areas where soil gas and field

headspace measurements indicate high VOC concentrations in order to determine whether DNAPL

is present near the zones of highest contamination and to provide detailed information about the

stratigraphy for proper placement of the soil vapor extraction wells during the treatability study.

The borings will be advanced by means of hollow stem augers, which will serve as a temporary

casing for the borehole. The borings will be sampled continuously with a split-barrel sampler and

advanced until either a contaminated clay unit or bedrock is encountered. Upon boring

termination, the borehole will be incrementally grouted from the bottom to the surface as the augers

are withdrawn. The grout will consist of a high solid bentonite clay that is nontoxic and

nonorganic.

Subsurface soil sample from the deep boring will be collected in accordance with ASTM standards

for analytical and lithologic purposes. These samples will be visually examined and screened in the

field for VOCs with a PID or FID. Field screening will consist of placing a small amount (6-7 grams)

of a representative subsurface soil sample into a 4 oz. laboratory jar or a plastic bag. The jar mouth

will then be covered with aluminum foil ( or the bag closed) and allowed to sit for approximately

one-half hour at a temperature 60 degrees F or greater. The organic vapor content inside the sample

jar will then be determined by piercing the aluminum foil with instrument probe and noting the

organic vapor level. Levels will be recorded in the sample field book. Procedures for the field

organic vapor detection instrument are provided in Appendix C. The subsurface sample in each

deep soil boring with the highest screening concentration of VOCs will be submitted for TCL

I:1681-07-sap-section5 5~3
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volatile organics analysis. If elevated VOCs are not detected in a particular boring the sample

nearest the water table will be submitted for laboratory analysis. In addition, two subsurface soil

samples from each of the four borings in Area 9/10 will be submitted for TAL inorganics analysis.

All subsurface analytical soil samples will be collected from decontaminated split-spoon samplers

provided by the subcontracted drilling firm during drilling activities. General soil sampling

procedures are discussed in Appendix D. Sample collection procedures are summarized as follows:

• The split-spoon sampler will be placed on a decontaminated stainless steel tray

and opened following recovery of the sampler from the borehole;

• Soil samples will be transferred from the split-spoon sampler into laboratory-

sterilized sample jars by CDM field samplers wearing surgical gloves using

decontaminated stainless steel spatulas or stainless steel scoops (sample

containers are listed in Table 3-1;

• VOC samples will be grab samples, selected visually or by screening, and

placed immediately into 120 ml vials;

• The sample bottle lids will be securely tightened to the sample jars;

• The exterior of the filled sample jars will be decontaminated as described in

Section 6;

• Samples collected for field organic vapor monitoring will be screened and

values will be recorded in the sample field book.

I:1681-07-Mp-section5 • 5-4
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• The lithologic, visual and olfactory characteristics, organic vapor readings as well as

the sample depth and identification designation (as described in subsection 3.5.2)

will be recorded in the field book; and

• The sample jars will be sealed in a zip-lock bag and immediately placed in an

iced cooler

Lithologic samples will be collected for the purpose of determining and describing the geologic

materials present at depth. The lithologic samples will be visually inspected and classified by

CDM's onsite geologist. In practice, all subsurface soil samples from the borings will be used for

lithologic purposes. As previously mentioned, subsurface soil samples will be collected

continuously in the deep borings. The lithologic samples will be used to gain a clear understanding

of the nature of the materials present at depth, to aid description of geologic materials penetrated by

the boreholes, to assist in stratigraphic correlation of clay deposits, and to define preferential
/ i

pathways of groundwater (and contaminant) migration.

Selected subsurface soil samples, based on visual characteristics and field screening results, will

undergo physical testing to detect non-aqueous phase liquid (NAPL) using the hydrophobic soil-

water shake test1. The procedure for the visual detection of NAPL in soil using the hydrophobic

soil-water shake test is as follow:

1. A soil sample is collected and put into a Ziploc polyethylene bag for storage.

2. Three minutes after the sample is containerized in the bag, the probe tip of a Photo-

lonization Detector is inserted into the bag to determine if volatile organics are present in

PL Site Evaluation, EPA/600/R-93/022, February, 1993 (USEPA, 1993)

I:1681-07-sap-s«cUon5 '
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I

the headspace of the sample.

3. After the headspace reading has been collected, a visual examination of the sample is

made to determine if free form NAPL is present in the sample.

4. Upon completion of the visual examination, 20 cubic centimeters of sample is transferred

from the polyethylene bag to a 50 milliliter polyethylene test tube using a stainless steel

spoon. Twenty milliliters of distilled water is then added to the soil in the test tube and

shaken by hand for approximately 10 seconds to create a soil-water suspension.

5. After the soil-water suspension has been created, another visual check for NAPL presence is

made by looking through the test tube walls and at the fluid surface.

6. Upon completion of the visual test, approximately two milligrams (an amount that

would rest on the edge of a toothpick) of Sudan IV, a nonvolatile hydrophobic dye; is

. placed into the test tube with the soil-water suspension. It is important during this

step to be cautious when using the Sudan IV dye, as it is an irritant, and possible mutagen

which should not come in contact with skin or eyes.

7. After the dye has been added to the test tube containing the soil-water suspension, the tube

is manually shaken for 10 to 30 seconds. When the shaking time has elapsed, a visual

inspection of the test tube is made to determine if NAPL is present in the sample. Again it is

important to be cautious when shaking the soil-water suspension after the dye has been

added.

I:1681-07-sap-section5 5-6
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5.4 SURFACE WATER SAMPLES

Three surface water samples will be collected from the creek that runs along the northern boundary

of Area 7 to characterize this portion of the site. One water sample will be collected at the

confluence of the creek and the small valley that runs south to north through Area 7 (Figure 4-3),

and one water sample will be taken upstream and one downstream of this point. The techniques

for sampling are described in SIPM method #562001 contained in Appendix D. Field measurements

of pH, conductivity and temperature will be collected. The surface water samples will be

laboratory-analyzed for TCL organics.

5.5 SEDIMENT SAMPLES

Four sediment samples will be collected. The sediment sampling locations will correspond to the

surface water sampling locations, except that two sediment samples instead of one sample will be

collected at the confluence point. The samples will be collected using a sediment core sampler and

will consist of the top 10 inches of material at the sampling location. Three samples will be selected

for a composite sample at each location. The sample core will be emptied, mixed in a stainless steel

tray and transferred into the appropriate sample containers using stainless steel spatulas.

Decontamination of sampling equipment will proceed according to the standard decontamination

protocol presented in Table 6-1, Section 6.2.

The sediment samples will be shipped to the laboratory for TCL organic analysis. Sediment

sampling procedures are described in the SIPM method 5614005 contained in Appendix D.

5.6 SURFACE SOIL SAMPLES

A maximum of twenty surface soil samples will be collected at locations determined in the field
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based on the results of the soil gas sampling. The samples will be collected using a decontaminated

stainless steel spatula or scoop from 0 to 6 inches. These samples will be visually examined and

screened in the field for VOCs with a PID or FID using the procedures described in Section 5.3.

Three samples will be selected for a composite sample at each location. The soil samples will be

placed in a stainless steel bowl for mixing and transferred into laboratory-sterilized sample jars

using stainless steel spatulas. VOC samples will be grab samples, selected visually or by screening,

and placed immediately into 120 ml vials. Decontamination of sampling equipment will proceed

according to the standard decontamination protocol presented in Table 6-1, Section 6.2

The soil samples will be shipped to the laboratory for TCL organics and TAL inorganics analysis.

General soil sampling procedures are discussed in Appendix D.

I:1681-07-sap-seclion5
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6.0 DECONTAMINATION PROCEDURES

Procedures to be followed to decontaminate equipment and personnel are fully described in

the Southeast Rockford Health and Safety Plan. The procedures are summarized below and

are further detailed in Appendix E.

6.1 PERSONNEL DECONTAMINATION

Personnel decontamination stations will be set up at the edge of each study area. Personnel

will become thoroughly familiar with the decontamination procedure before work begins in

exclusion zones. The exclusion zone will be defined as an area 25 feet surrounding the

drilling, soil gas collection points, and groundwater sample collection points. The

decontamination procedure is as follows:

• Place equipment and/or samples in segregated equipment drop-areas.

• Remove disposable outer booties (when used).

• Remove chemical resistant outer gloves (when used).

• Remove hard hat, goggles-safety glasses-face shield (when used).

• ' Remove inner disposable gloves.

• Wash hands and face with water and hand soap.

6.2 EQUIPMENT DECONTAMINATION

Decontamination of large equipment (vehicles, backhoes, drill rigs and associated equipment)

will be performed at a portable cleaning station (decontamination pad). The decontamination

pad will be approximately 20 ft. larger and 20 ft. wider than the largest drilling vehicle used

for site work. The station will consist of a seamless heavy gauge (30 mil or greater) plastic
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sheet, or other material of equal quality, which shall be laid over the ground surface. As

necessary, a base of sand will be placed on the ground to prevent damage to the membrane

liner from sharp protrusions in the ground. The sides of the sheet will be raised by tacking,

them to a 2-inch x 4-inch (common two-by-four) length of wood, thereby creating a lip along

the perimeter. The front and rear of the sheet will be placed over a small, smooth soil berm

to permit the drilling equipment to drive onto and off of the plastic sheet.

All equipment will be steam-cleaned at the decontamination pad prior to initiation of work at

the site. This includes drill rigs, augers, probe rods, split-spoon samplers, tools, and any

other equipment brought on-site. Between samples, the sampler will be decontaminated.

Between boreholes all augers, probe rods, samplers, and other equipment used in the

boreholes will be decontaminated. Upon completion of drilling activities, all equipment will

be decontaminated before leaving the site.

All soil and sediment sampling equipment will be decontaminated prior to use, and all

reusable non-dedicated equipment (scoops, buckets, core samplers, dredges, bottle sampler)

will be decontaminated between samples, and before removal from the site. The procedure is

given in Table 6-1.

6.3 SAMPLE BOTTLE DECONTAMINATION

Sample bottles for shipment to the laboratories will be decontaminated by immersing the

bottle up to the neck in soap (Alconox or equivalent) and water solution and then rinsing

with potable or distilled water. Solvents will not be used to wash sample bottles.
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TABLE 6-1

STANDARD DECONTAMINATION PROTOCOL FOR SAMPLING EQUIPMENT

STEP 1 ~ Scrub equipment thoroughly with soft-bristled brushes in a low-sudsing

detergent solution.

STEP 2 — Rinse equipment with tap water by submerging and/or spraying.

STEP 3 — • Rinse equipment with distilled water by spraying until dripping.

STEP .4 — Place equipment on plastic or aluminum foil and allow to air dry for five to

ten minutes.

STEP 5 -- Wrap equipment in plastic or aluminum foil for handling and/or storage until

next use.

NOTE: In order to avoid analytical problems caused by solvent use in

decontamination, solvents will not be used for decontamination. Only distilled

water shall be used for rinsing equipment. An exception will be made if upon

visual observation or high organic vapor readings it is determined that a zone

of highly contaminated material is encountered. In such an event, isopropyl

alcohol will be used before step 1 above.
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6.4 STORAGE AND DISPOSAL OF SCOU-GENERATED WASTES

The sampling and drilling activities are expected to generate solid and liquid "waste." The

activities, the anticipated type and the planned handling of the wastes are summarized

below. ,

• Soil boring and geoprobe installation: SOLID: drilling cuttings and excess

soil/cuttings collected and retained in drums for future disposal as directed by

the IEPA; LIQUIDS: none

All disposable protective clothing, disposable sampling equipment and liquids generated by

decontamination procedures will be contained in 55-gallon drums and stored in a secure area

designated by IEPA. Disposal of these materials will be as directed by IEPA.

Solids and liquids will be contained separately. Ultimate disposal of SCOU-generated wastes

will proceed as directed by IEPA.

l:lf>81.<mSAP\SECTION6
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7.0 FIELD QUALITY CONTROL PROCEDURES

To ensure the level of data quality required for Superfund Remedial Investigations, the following

Quality Control (QC) procedures will be performed. QC sample requirements are summarized in

Table 1-1.

7.1 SOIL AND SURFACE WATER PC SAMPLES .

Field Duplicates

One duplicate soil/sediment sample will be collected for every 20 samples (or portion thereof)

collected in the field. One duplicate surface water sample will be collected for every 10 samples (or

portion thereof collected in the field). Duplicate samples will be collected at the same sample

volume and in the same type of container as other samples. Duplicate sample quantities and

collection shall apply to both soil and water samples.

Field Blanks

One field blank water sample will be prepared for every ten surface water samples collected. Field

blanks will be prepared by filling water sample bottles with reagent-grade distilled water from the

sampling device (if possible), at the same volume as the surface water samples. Sample bottles for

all parameters will be prepared. These samples will be prepared in close proximity to an actual

sample location. This location will be recorded in the sample field log book.
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Trip Blanks
l

A trip blank for volatile organic analysis (VOA) will be included in each sample shipment for

volatile organic analysis. The trip blank will consist of four 40-ml VOA vials filled with

reagent-grade distilled water. The trip blank will be prepared in the office or laboratory,

transported to the field, and shipped with the other samples to the CLP without being

opened. The trip blank will be documented on a traffic report form for shipment to the

Contract Laboratory Program.

Matrix Spike and Matrix Spike Duplicates

All samples designated as MS/MSD samples will be collected as specified in the USEPA

Region V Sample Handling Manual. Matrix spike samples will be denoted by the sample

number followed by an -MSD suffix on sample tags, chain-of-custody forms, and other

appropriate sample paperwork.

Water samples for semivolatile (extractables and pesticides/PCBs) MS/MSD analysis will be

collected at double volume at a frequency of one per twenty samples.
\

7.2 SOIL GAS PC SAMPLES

Field Blanks

Field blanks for soil gas samples will include system blanks and rinseate blanks. One system

blank will be run each day prior to sampling to check the sampling apparatus for

contamination. Rinseate blanks will be collected from the soil sampling equipment after

every five samples and at the beginning of each day, if necessary. Further details on system
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and rinseate blanks are provided in Section 6.0 SOP FOR SOIL GAS SAMPLE COLLECTION

AND ANALYSIS in Appendix A of the QAPP.
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APPENDIX A

U.S. EPA REGION V SAMPLE HANDLING MANUAL
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SF SAMPLE DOCUMENTATION REQUIREMENTS

Contract Laboratory Procraa

Traffic Rtports

Chain of Custody Fora

SAS Packinj List

Sample Ta?i

CRL Sanplt Data Rtport

Chain ot Custody Stall

Dioiin Shipatnt Rtcord

Centril Retional Laboratory

Chain of Custody Fora

EPA CRL Analysis Rvqutst Fora

S a m p l e Ta(i

Chain of Custody Seals

C-l throujh C-12

C-13 throu|h C-15

C-16 throufh C-17

C-16 throujh C-19

C-20 throufh C-22

C-19

C-23 throufh C-24

C-13 throujh C-16

C-25 throujh C-26

C-18 throuih C-19

C-19



SAS PACKING LIST

1. Insert assijned SAS ease number.
2. Insert EPA rejion number. V and your contractor company na»e.
3. Insert saaple team leader's naae.
4. Insert sample teaa leader's office telephone number'(do not use field

office telephone number).
5. Insert date saiple was taken.
6. Indicate date of shipment.
7. Insert the site name only if it does not copy onto the lab's copy (see

note below). Also list the site/spill ID.
0. Insert laboratory name and address, and the carrier name and airbill

number.
9. Indicate name of laboratory contact.
10. List SAS sample numbers, which should include SAS number (i.e.. if the

SAS I is 27431. the samples would be numbered as 27A3E-01.
2743E-02. etc.)

11. Specify saaple matrix, concentration. ta( number, and analysis to be
performed (e.(.. low concentration soil sample for PCS analysis.
ta( number S-*82*6>.
Indicate whether shipment is complete at the bottom of the form.

12. Leave BLANK - laboratory use only. •_

NOTE: The site name should not be written on this form while all copies are
attached if there is no protection to prevent the site name froa appearing on
the lab's copies. The CLP laboratory should not have this information.
Therefore, either use m site code or separate the copies and only write the
site name on the Regional and SHO copies of this fora, if necessary.

THIS IS A FOOT COPT FORM:
The top copy should be sent to SKO within a day or two of shipping saaples.

The second (yellow) copy should be sent with other paperwork for a site to
the Secion V SSCC.

The bottoa two copies (pink and fold) fet sent to the CLP laboratories with
the saaples.
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e U.S. ENVIRONMENTAL PROTECTION AGENCY
CLP Sample Management Office .
P.O. Box IIS - Alexandria, Virginia 22313
Phone: 703/J37-2<»90 - FTS/JJ7-2«90

SPECIAL ANALYTICAL SERVICE
PACKING LIST

©
SAS Number

Sampling Office; .*-
©

Sampling Contact: ._

(name) ,

(?)
(phone)

Sampling Date(sh_

Date Shipped: .—

Site Name/Code^
CT)

ShipTos

, x.

Attru ^n\

For Lab Use Only

Date Samples Rec'd:

Received By:

Sample Sample Description Sample Condition on
Numbers Le-, Analysis, Matrix, Concentration Receipt at Lab

1. ^ • ^ *
2. •
3.
«.

3.
6.
7.
2.
9.

• •

' : -''\
m

• .•
.

'\
' -

•*. * t

10. (10) . - • • (
11.
12.
13.
in.
15.
1&.
17.

IS.
19.

20, v

,

/

'

-,

.

1 ) (12)

•

-
/ v

1

/

For Lab Use Only

iit - 5MO Copy, Yellow . Region Copy, Pink - Lab Copy for return to SMO, Gold - Lab Copy

c- n



SAMPLE TAG

1. Enter your project number for the site, which may be the first six
difits of the CRL lof number (see page C-21).

2. Enter the sampllni station code. i.e.. MUl. BLK. SSI. etc.
3. Enter date of sampling.
A. Enter tiae of sampling (military time only).
5. Specify "grab" or "composite" sample with an "I".
6. Insert station location. If the sample is a field blank or if to be used

for the spike or duplicate analysis, notate here.
7. Obtain signature of sample team leader.
8. Indicate presence of preservative with an "Z".
9. Specify analytes for analysis with an "I".
lOa.Indicate traffic report number (i.e.. EW846 or KEZ013) for that saaple if

the samples are being shipped to the CLP. If the samples are going to
the CRL. list the CRL log number.
lOb. Indicate the case number.
11. Leave BLANK (for laboratory use only).
12. Enter any desired analyses not listed on the tag provided /'

(e.g.. PCB's. ammonia, sulfide. etc.) and mark the box with
an "X".

NOTE: Each saaple container should have a separate tag.
A l l field blanks should be designated as such on the saaple tags, either in
the 'Remarks' field (lOa and 1Gb) or in the 'Station Location' field (6).
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INTRODUCTION AND INSTRUCTIONS FOR USX OF
MULTI-SAMPLX ORGANIC AND INORGANIC TRAFFIC REPORTS

Imtrodnctloa: S**ptc* amo* Saaiple Members „

Contract Laboratory Program (CLP) multi-sample Traffic Reports

•cat «p to twtaty ammptes shipped to OM CLP laboratory aader oee Cast Number.

The TRs must be ased for rrery shisoeai of RAS samples to a CLP laboratory.

The CLP*s definition of Samples' is based OB the RAS analytical program: (!)
•

organic. (2) VOA ealy C3) iaorgaak.

A CLP simple h ooe matrix — wtter or son — tad consists of sH tat sampU sliqooB

from, a saaple radon location for a&alysis sa one RAS taalytica] program. The CLP

assign* a vaiouc SampU No. to each nch set of aiiquots seat to one CLP laboratory.

The unique Sample Numbers an printed OB the adhesive labels. The samplers most

accurately nasfer this critical Sample Number to the TR_
*

Organic Sample Numbers art m the format 3CCJ23, aad havt six labels per strip:

four for eztracables. aad two for VOAs (see atachmeat). CAUTION: The organic

sample labels provide two options for each Simple No. — labels for wxter samples aad

bb«li for soil sample*. USE ONLY ONE OF THE TWO OPTIONS. Aa iadividtal

sample will be saaJyzed as L11H.LK. a water or a soil, but sever both. DESTROY

THE UNUSED LABELS to prrvtat duplication of Saaple Numbers.

Inorganic Sample Numbers are is the format KCCC123 aad have seven labels per strip:

r^o for Tool Metal*, two for Cyanide and three extra (see attachment). Remember

thai the unique Sample No, must only be used once so DESTROY THE EXTRA

LABELS. .

Use only tat labels provided to the Region in which you art sampling. CLP Sac:?le

Numbers are aa alphanumeric code specific to each Region

Letter Code

A. MA
B. MB
C. MC
D. MD
E, ME

I
II
III
IV
V

Letter Code
Inorrante

F. MF
C. MO
H. MM
Y. MY
J. MJ

VI
VII
VIII
IX
X
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REMEMBER:
•

• * .
e TRs mast to Mad for each Case No, with every thtptnmt of aamplcs to each CLP

laboratory. "™

e Orgaaic ff"iiplq. *VOA Only* auaplcx, aad inorganic Maples at* assigned

aeparate, •aique Sample Numbers, Earn consistj of aU the sample aliquot* from a

saj&ple station location.

o A CLP RAS sample will be aaalysd as either t water or a soil sample.

o Prevent accidental duplication of Simple Numben by destroying caused labels.

o Use oary the Sample Numben specific to your Region.

B. Completing the Form • Case Docvaestatioa
*

Eater the Ctit No. aad SAS No. (If applicable) at the top right of the form.

Complete the boxes ia the header • ' .

' Box No. I: •

Type ef Activity:

If sampliag is under Superfund, circle the code which describes the ask of the

sampling missioc

PA - Preliminary Assessment
SI - Site Investigation
ESI - _ Expanded Site Investigstton
RIFS - Remedial Inroujauon Feasiabiliry Study
RD - 'Remedial Deaiga <
RA - Remedial Action
ER - " ~ 'Emergency Response (Removal)
NPLD - National Priorities List Delete
O * M - Operations aad Maintenance

If sampling b act under the Superfund program, enter the name of program.

e.g., RCRA. Eater the site aame. the city, state, and Site Spill ID (provided

by Region) ia the designated spaces, **



Box No. 2:

Begioaal ZaformatieB
• * —

•

Cater the Region cumber, the aame of your sampling company, aad.your

ic ia the designated

Box No. 3:

•

Ship Tec

Eater the name of the CLP laboratory aad is fuD address ia the box. Eater

the name of the sample csstodixn or CLP contact in the box provided.

Eater the begianing aad ending sampling dates ia the designated spaces.

Eater the date shipped, the carrier code (t~g_ F » Federal Express, P •

Purolator. etc.) aad the airbill number ia the approrpiate tpicts.

Campletleg the Form - SaapU Docvmtatatiom

Carefully transcribe the CLP Simple No. from the printed saaple labels on the TR ia

the space provided.
• '

Complete columns A through E to describe the sample

Column A, Sample DctcripUem:

t

Enter the appropriate sample description code from Box 6. NOTE: Describe
•

RINSATES or BLANKS u e>3 •Leachate* in Column A. Write the word

"Riasate* or "Blank* ia Column D, the Special Handling section, or in Column

E, the Station Location section. Note Item e»J *O»T and Item e>7 "Waste* are

for RAS PLUS SAS projects only. Do not ship oily samples or waste without

irakiag prior amagtmcnu with SMO.

Celneam B, Cementratlea:

•

Organic - If ample b low or medium concentration, enter "L*. When

shipping RAS plus SAS high concentration samples (previously arranged with

SMO). enter *H*.
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loorgaaJc - Eater *V for few concentration, *VT for medium concentration,

•ad *K" for high concentration (under previous RAS plus SAS arrangement).

REMINDER: Ship medium aad high concentration erjxak aad snorgaaic

samples ia meals

Celma» C KAS Aaalyslc

^«

Cheek the analytical fractions requested oa each sample.

Celmrae D: Special HaadHar

Use this space to relevant specify aay special handling rtquireaeats. Rinsate

er blank saaples should to identiT»ed ts such ia this space. When shipping

RAS plus SAS saaples you may code SAS parameters in the bunk space

A • sulfate, B -"Q, etc.) aad eater the codes in this column.

Column E: Station Location:

Enter the sotion location ia the space provided.

IMPORTANT; SAMPLERS HJST INDICATE ON EACH TRAFFIC REPORT WHETHER SAMPLING
IS COMPLETE OR IF MORE SAMPLES WILL BE SHIPPED "UNDER THE SAMI CASE NUMBER.
THIS STATEMENT CAN BE WRITTEN ANYWHERE ON THE FORM THAT DOES NOT OBSCURE
NECESSARY INFORMATION, AND CAN BE AS SIMPLE A STATEMENT AS • SHIPMENT COMPLETE
FOR THIS CASE" OR 'MORE SAMPLES TO COHE UNDER THIS CASE."

C-4



iraifiC nepOU
& Chalnof Custody Record

(ForCtptnteCLPAnafrtfe)

VSN
frftpfAcabit)

Cas

. Preset*
valive

YErtfer /d
Column 0)

/75Bf
7. Sample

Oeicriplion

n Column A)

t.Sudace Water
2. Ground Water
3. Leachaie
4. Rlrnate
5. Soil/Sediment
6. Oil (SAS)
7. Watte {SAS)
8. Other (SAS)

(Spfdty)

Semp»eMe»»ao«memOltic«
PO Boii §U ilertnene. VA

I. Project Cod* 4 OfeSfjipped

z ac/Mas
AlrWI Number

3IIOS33S3O
Regional Information

1.HCI
2. HN03

NaKSO4
Non-Supertund Program

4. H;>S04
5. Other

Site Soil 10

7K
N. Not

preserved

H
Mo/Dayf

Year/Time
Semple

Coflectlon

J
Corresp.

CLP Inorg
Samp. No

O
Station

Locator)
Number

CLP
Sample

Numbers
(from

labels)

Designated
' Field OC

Regional Specific
Trmduoo Number
or Teg Numbers

Sampler
Initials

7AT9/S

.
. i i f\ *, i

Page t ol J | Sample used for eShipment for Case
^

Chain of Custody Seal Number

/7565V -55
Relinquished by: (Signature) Received bf: (Signature)

by: (Signature) Received by: (Signature)Relinquished by: (Signature)

Received by: (Stgrttturt) Recerved for Lcborekxy by
(S&tatun) '

Remarks is cuitooy seal mtact? Y/N'none

Spflt Samples ^Accepted fSfgrufure;EPA Tei ̂  »•> (B»». Ml) RtplicM fPA N.-a (NTS-T). ptvvlow* •dlllon wtilth miy b« wee*



ENVIRONMENTAL PROTECTION AGENCY
If fice of Enforcement

CHAIN OF CUSTODY RECORD
230 Soutn

Chicago.

J -'
60604

PflOJ. NO.

#3635-
PROJFr.T NAME

NO:

OF

CON-
TAINERS

/07

REMARKS

I-OU)

-?9
cfc

(ARL TffnckiM iN toot*
Relinquished by: f5/fn*rw»/ Date /Time

Received by: rsv**erur*f Relinquished by: isif»nunt Date /Time

Received for Laboratory by: Date ime

VOomwyFlte

Reeiived by:

Received by: a/putt"*'

Remerkt -fo C(U-



• IIIIKUKII.l (H

fyi
D

E
S

IG
N

A
TE

2o
m

p.
 

j|
£
'fa

b

*•

P

M
on

th
/O

ay
/Y

ea
r

3

il d«
o.
a

U)

C
as

e 
* 

or
 P

ro
je

ct
 C

od
e

1

nd
 L

oc
at

io
n 

S
am

pl
ed

 (s
ig

na
tu

re
s)

7
S

ta
tio

n 
N

um
be

r 
a

6

PRESERVATIVE: MzSO* D

HOLD HNOad NaOHD Other Q 8

ANALYSES

IVOA I METALS
ABN
PEST/PCB 8

1
Pestades
Heitjiaaes
PCS
PCDD.-PCDF

2.3.7.S-7COD
Ames Mutaaen !
Asrsestos

Phesonorus
T01
T02

i

TOX

CBOD
Bb- Acute

Bio-Chrome

Re mams:

10

USE FOR MS/MSD
Tag Numoer

5— 198823

CYANIDE
.

Mercury
Fluonoe

Nit rat a/Ntt rite
TOC

BOD

COB
TDS

TSS

O&G
SuHae
Chtonde

SuBide
Ammonia
AOtalinrty

Addffy
TKN

D 1*|

Lab Sample Number

REStRVATIVt: rbSOt Q

HCL D HNOij^NaOH 0 Other g

ANALYSES

PC&O/PCOF

2J.7.8-TCOD

USEFORMS/MSD D
Tag Number

5- 198824

26



I*"** A Untied &«tt« toxroomenat t _
t J f\ Gonna UbotMUfPiegrefn Sempte Menevemtr
| A~\ POBneBU AJewndctaVA 22313
I / » 703S57-24M nSJ$7-2«90

SpeAl
Tec'ecking List/Chain of Custody

Account Code Sampling Co.

Regional Information

TFA
Non-Superi und Program

srje-

Clty.S.taje stteSpffHD

Sample
Numbers

to.

A
MaWx
Enter
from
Box 6

B
Cone
Low
Med
High

L
L
L

t
L

C
Preserv-

ative
Used
from
Box 7

7
V
7

7

7
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Regional Specific
TrecWng Number
or Tag Number

I307&2.
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Description
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In Column A}
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2. Ground Water
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4. Rinsate
5. Soil/Sediment
6. Oil
?. Waste
8. Other

(Specify)

F
Station

Location
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7. Preservative
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H
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Field QC

Shipment toLSAS
complete?

Page1ofJ_ Sample Used lor Spike and/or Duplicate Additional Sampler Signatures

£-03'
Chain of Custody Seal Number

/75673-V3
CHAIN OF CUSTODY RECORD

Relinquish

^ U v̂»

edby: (Signature)

, IS
jU f\J®(AAAS\

Rellnqulsh^Qby: fS^nafure)

Received by: (Signature)

. Date / Time

Date / Time

I
Date /Time

r

Received by: fS ĵna

Received by: fStyu

Received 1 or Labour!
(Signature) •

vre)

vre)

wyby:

t •BUt: tno-S (7(»i) • 1 4^
r>. . ifHtrrroN: % . . ^"^

Relinquished by: (Signature)

ReDnqurshed by: (Signature)

Date fTlme

Date / Time

I
Date / Time

1

Received by: (Signature) S
Q
O

D

Received by: (Signature) w

Remarks It custody teal Intact? Y/N/none

SpRt Samples r— j Accepted (Signature) ^^•

flneclined .̂ -^J
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Oftct
Inorganic Traffic Report

& Cham of Custody Record
(For Inorganic CLP Anetyf h '

SAS No.
(ilappkcable)

Case No.

Sampling Co.

E1EAWS
7. Sample

Description
(Enter
in Column A)

\. Project Code 6. Preser-
vative
(Enter In

Column D)Airbill Number

3/MS33S9/
Regional Inlormatlon Sampler (Name)

t Surface Water
2. GroundWater
3. Leachate
4. Rinsate
5. Soil/Sediment
6. Oil (SAS)
7 Waste (SAS)
8 Other (SAS)

{Specify!

HNO3
3 NaOH
4. H2SO4
S
6. Ice on
7. Other

(SAS)

Non-Supedund Program

(LCLEM
REMA
REM
OIL

H
Mo/Day/

YearHlme
Sample

Collodion

J
Corresp.
CLPOrg.
Samp. No

K
Designated
Field OC

CLP
Sample

Numbers
(from

labels)

Sampler
Initials

Regional Spedlic
TracMna Number
or Tag Number!

Shipment lor C
complete? (Y

Semple used lor a spike Chain of Custody Seal Numbertfonal Sampler Signature

\ntqg -to
Relinquished by: (Signature) Received by: (Signature) Received by: (Signature)

ReHnqulshftffby: (Signature) Received by: (Signature)
• i

Recerved lor Laboratory by Date / Time I Remarks Is custody seal intact?Received by: (Signature)
'

SptiSamplee Q Accepted (Signature)*••«!•«>• •tflilon >rtilchmev ke MM



SAMPLES INSTRUCTIONS FOR USE OF
MULTI-SAMPLE ORGANIC AND INORGANIC TRAFFIC REPORTS

HORIZONTAL FORMAT
EPA FORM •9110-1 (INORGANICS) AND

FORM 9110-2 (ORGANICS)

1/W/I9 .

A. iBtrodmctloB - Samples aad Staple '

The Contract Laboratory Program (CLP) Organic tod lautginte Multi-Sample Traffic
Reports CTRi) docoment samples shipped to CLP hboratoriea. Yon must me TRj each
time 700 ship Routine Analytical Sen Lea (RAS) samples to a CLP laboratory. The
new horizontal version of the multi-sample TRs may docoment op to 20 samples
shipped to one CLP laboratory Barter one C*** Nunber and RAS analytical program.

CLP sample types are defined by the RAS amJytkal program. Tnere are currently
three organic/inorganic programr FTP''?'", organic, and fast-tnmaronad VOA*.
Inorganic saaples may be analyzed for Total Meals, Cyanide or both. Organic samples
may be analyzed for Volatile Organics (VOAs), Base/Nemral/Aeid (BNAs),
Pesticide/PCBi, or. any combination of tV**. VOA-Only samples are in a separate
program from organics because of the faster turnaround pievidrd. Inorganic saaples
are documented on Inorganic TR&. Organic and YOA-Onry samples are Mfx*rim»nTrfJ on
Organic TRs.
A CLP ample B one matrix — water or son — acvtr both. The CLP sample is further
defined as consisting of aH the sample aEquon from one nanon location, for each
maeix and RAS analytical program. For example, kt*s ay you were sampling at Pond
A. You plan to collect one water sample and one soil/sediment sample, each to be
analyzed for VOAi, BNAs, Pesricide/PCBs, Tool Metals and Cyanide. AH the bottles
for the organic 'water analyses at this union — VOA vials, UNA jars, and
Pestiride/PCB jan — make op one. organic CLP sample, not three. AH of the bottles
for the organic «pn analysis — VOA viah and BNA/Pesticide/PCB jan — rn^^f cp the
second organic CLP sample. The bottles for fctrrMnic water snalysis at this station -
one for Tool Metals and one for Cyanide — ***ir» op one, inorganic CLP sample, not
two. The bottle for inorganic sofl analysis •"»*•'*« ep the f****** inorganic CLP sample
from Pond A. Even though you have collected a water and a soil for five different
analyses from Pond A, you've collected four CLP samples — an organic water, an
organic soil, an inorganic-water and an inorganic sotL

The CLP generates unique Sample Numbers which net be assigned to rtcb organic,
VOA-Only, sad inorganic sample. The caique CLP Sample Numben are printed on
tbe w&itsjrr a acts, h is year itspeesibilhy % s*p»:« this critical SecpSe Number
eoareeay &ad to transcribe it accurately on the TIL '

If the organic sample viii be split between a 14 day YQA-only lab and t
MS organic lab, two CLP saaple numbers for each saaple nist be used.
The YOA only Ub sample would have one number and the ABN/Pesticides/PCBs
sample fraction would be assigned another number. A good rule of thumb
•is one sample number j>er sample per lab.

Organic and VOA-Only Sample Numben are*in DC format XXI23. and have ten labels
per strip: four for extractables, two for VOAs, and four blank (extra). (See
Attachment 1.) DESTROY THE UNUSED LABELS to prevent duplication of Sample
Numbers-

Inorganic Sample Numben are in the format MXX123 and have seven labels per strip:
two for TouJ Meals. r*-o for Cyanide and three extra (see Attachment 1). Remesibcr
that tbe unique Sample No. must only be axed once. DESTROY THE EXTRA

" * "



Use only the hbels provided to the Region in which you are sampling. CLP Sample
Numben are alphabetically coded to correspond with each Region as follows:

Letter Code Letter Code
Organic. Inorganic Ration Organic. Inorganic Retian

A MA I F MF VI
B MB n G MG VII
C MC HI H MH VHJ

• D MD • IV' Y MY CC
E ME V . J MJ X

REMEMBER:

o TR» must be used for each Case No. with every shipment of samples to each CLP
laboratory.

o Organic samples, VOA-Only samples, and inorganic samples are assigned separate,
unique Saaple Numbers, Each sample consists of aO the ample aliquoa from a
sample station location for analysis in oae of the three analytical programs.

o A CLP RAS sample wd be analyzed as either t water or a soil sample.
o Prevent accidental duplication of Saaple Numben by destroying unused labels.

o Use only the Sample Numben rpecific to your Region.

e The samplers nust indicate on each Tra f f i c Report whether shipment is
complete.

' (.

B. CoapIctiBg the Form - Cut Docameaudoa
(Attachacao: 2*3)

Ester the Case No. and SAS No. (If applicable} at the top right of the form. Complete
the boxes in the header:

Box No. 1:

Typ« mf Actlrity: -

If sampling a under Soperfond, circle the code which describes the task of the

ENF - Esfercaaeat ' RJFJ . Remedial Investigation Feasibility Study
ER - Emergency Response (Removal) jj - S t e Investigation
ESI - Expanded Ste Investigation yr ' . gtatt Trul
NPLD - National Priorities List Deles ^A - Statt Lad Assessment <
0 + M - Openuons and Maintenance jya . State Lead Site Investigation
PA - Prehrrnrnry Assenment Q^a . piM» Soeafy
RA - Ren^k' Action • ._ _

If sampling is not under the Superfnnd program, enter the name of program, e.g.,
RCRA.

Enter the site name, the city, state, and Ste SpiH ID in the designated spaces.



Box No. 2:

ImforaAtfoa:

Enter the Region number, the name of your campling company, and your name
in the designated spaces.

Box No. 3:

Ship To:

Enter the name of tbe CLP laboratory and to fall address b ti* box. Eater the
of the sample custodian or CLP contact ia tbe box provided.

Box No, 4:
\

Shipping Im/ormadorc

Eater the date shipped, the carrier code (e-g^ F • Federal Express, P • Pnrolator,
etc.) aad the airbill number in the appropriate spaces .

C Cera pie tin g the Form -Sample DocmrantatSoa
(Attachraeats 2-3)

Carefully transcribe the CLP Sample No. from the printed sample labels on the TR in
the space provided.

Complete columns A through G to describe the sample:

Coiojna A, Samipli Description:

Enter the appropriate sample description code from Box 3. NOTE: Describe
BLANKS as <O *L«achate* in Column A. Write the word "Blank* in Column D.
the Special Handling section. Note Item »6 *OiT aad Item «s7 "Waste* are for
RAS PLUS SAS projects only. Do not ship oDy samples or waste samples without
making prior arrangements with SMO.

Cola ma B, CamcemtratioB:

Organic - If sample b estimated to be tow or medium concentration, enter "L*.
When shipping RAS Plus SAS high concentration samples (previously arranged
with SMO), enter *H*- *-

Inorganic - Eater *L* for low concentration,' *M* for medium concentration, and
TT for high concentration (under previous RAS Plus SAS arrangement),

REMUrDER: Ship medium aad high concentration organic aad inorganic samples
ia roeta] cam,

CeJm Ci RAS AaaJysie

Check the analytical fractions requested on each sample.

Columa Xh Special Haadllag:

Use this space to specify any special handling requirements. Blank samples
should be identified as such in this space. When shipping RAS Plus SAS samples
you may code SAS parameten in the blank space (e.g., A • sulfate. B - Q, etc.)
and enter the codes in this column,

D. Iwtmctloni on tbe Reverse ' • :
(Attachments 4-5)

Instructions summarizing CLP sample volumes, packaging tod reporting requirements
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CHAIN-OF-CUSTODY FORM

1. Entir your project I or tha first six digits of tht CRL lo( numbtr (sat
pact C-20).

2. Entir tht cast number or SAS number (do not enter tht sitt naat).
3. Obtain tht full sijnature of samplt ttam Itadtr.
4. Enttr tht traffic report samp It number or tht SAS sample numbtr.
5. List saoplinf datts for all samples.
6. List saaplin( lists for all samplts.
7. Indicate "irab";"composite" saoplt with an •*'.
8. List station locations and other information . i.t.. 'blank', use for

the KS/rlSD. etc. ''
9. Enter number of containers per sample and container volume (•.(..2-40

• I).
10. List analysts individually. (YOA.ABN.PEST/PCB.I1ET.CN.etc.: for soils,

mttals and cyanidt art taktn from tht samt containtr, thtrtfort the
MET fc CN should be tocether in ont column.)

11. Construct column htadinf for "tar, numbtr" and list ta( numbers for each
saaple container. ;'

12. Obtain sifnature of sample team Itadtr and carry out chain of custody
proctdurts.

13. Statt carritr service and air b i l l numbtr. lab service, and custody
stal numbers art vritttn htrt.

NOTE:
Ont Chain-Of-Custody should bt f 11 ltd out ptr shippinf container.
The purpose of usin( site codt is to prtvtnt tht contract
laboratory from obtaining, the sitt n*mt. An alternative to
usin| a site code is to separate the copies and write the sitt
name on your copy and the Region's copy, leaving that field
blank on the lab's copy.

THIS IS A THREE COPY FORM:
The top copy foes to the CRL or CLP laboratory with the samples.
The second copy (pink) goes to SflO if the samples are going to the CLP.
The last copy (yellow) (oes to the RSCC with other paperwork for the
mitt (for samples shipped to tht CLP).

(continutd)

C-13



CHAIN OF CUSTODY FORM (continued)

If numbered COC seals are not available from Ration V. then the alternate COC
meal (a white seal that needs to be signed and dated upon use) should be
used. In this ease, a note should be made on the COC fora indicating, that
these seale were used Instead of the numbered aeals.

For saaples coming to the CRL for analysis, the site name should be entered.
The CRL log number should be used to identify the sample (instead of the
traffic report number), as well as the tag number and analyses requested.

Also, list tht QC bottle lot numbers in the remarks area if you are not
tracking this on your sampling matrix. ,

C-14
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Of

CON-
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OtU/Tlmt
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DUIillivlton: VMtt — SMpnwnl; Ptf* - Coortlmtw fHM rim; Tt«Kn> - UbwDory fnt

Rimtrki

05-01657



CENTRAL REGIONAL LABORATORY SAMPLE DATA REPORT (CRL-SDR)

1. Insert assigned laboratory ease number.
2. Insert sitt name.
3. Insert laboratory names, indicating which 1mb vlll receive the

organic samples and which lab will receive the Inorganic samples. .
A. Insert date of shipment.
5. Insert DU code (either TFA102 for site inspection or remedial, or

TGB102 for enforcement, including PRP sites).
6. Insert name of RPH (the RPM w i l l know what tht sitt DU code is).
7. Enter the Cerclis number.
6. Insert pagt number and total numbtr of pages.
9. Enter the site/spill ID code (a 2 digit preassigntd EPA code).
10. Insert CRL log number, which consists of tht fiscal year. EPA assigned

contractor code, sample type designation and sample number.

Example: 6 9 Z A 0 1 S 0 1
a b c d e

a.
FY -
Ftd.
Fiscal
(Oct.-Sept.)

b.
contractor

codt

c.
this should
be a sequential
number
i.e..01.02.
03.etc.

d.
sample tvpe
S-samplt
D-duplicate
R-field or
trip blank

B92A01S01 would bt a sample.
69ZA01D01 would bt a field duplicate of sample
69ZA01R01 would bt a field blank.

e.
sample
number

69ZA01S01.

11. Insert organic traffic report number.
12. Insert inorganic traffic report number.
13. Indicate the analyse! required (eg. acid-base neutral epds.. volatile

organic analysis, etc.) for each sample in the appropriate section
(for waters or soils) with an "I".

Note: A l l samples should have a unique number. If a sample is
collected for filtered and unflltered metals analyses, a separate ITR
should be filled out for each bottle(the filtered and unfiltered). Each
one of thest samples would then be assigned a unique CRL log number. In
order to distinguish between the filtered and unfiltered samples, they can be
listed on the CRL-SDR with a column heading indicating 'filtered metals'.

(continued)
C-20



Central Regional Laboratory Sample Data Report (continued)

THIS IS A SINGLE COPY FORM:
This form must be filled out for all SF samples which will go to
eontrmct labs and must be sent to the Region V RSCC with the other
paperwork required for a site. A copy must also be sent to SMO with
the TRs and the COCs.

l
The contractor codes list below should be consulted when
gtntrating tht CSL log number. A minimum of approximately 10.000
unique CRL log numbers can bt gtntrattd for each contractor per
fiscal year using this nuabering system.

Contractor Codt
REH II R
REH III VA
REH IV H
REH V VB

\1

ARCS/Other
Uarryn 2A
Black i. Veatch ZB
CH2 ZC .
Donahue ZD
EfcE ZE
PRC ZF
Utston ZG
UW Science ZH

EPA Personnel 5
RCRA K
TES . J
TAT WT
FIT F
MDNR H
VDNR X '
KPCA T

C-21



LJtNTRAL REGIONAL LABORATORY SAMPLE DATA REPORT l
ORGANICS/INORGANICS

THIS FORM IS TO BE USED FOR SAMPLES SENT TO CONTRACT ONLY

CASi NUUKA/CAI «•



DIO3ON SAMFU DOCUU2.HTATS3N

AND SXI?tt£XT INSTRUCTJONS

ii5U uctlena for Cgtnotetinr: PSTt Form • * •
• *

A separate Siexin Supmem Record CBSJO term Is to be completed toe each shipment ol

sample to a laboratory. First, enter the Cue number ̂ on the tap right earner of the

DSR form, where indicated. The Cue number b the Identifying number that vu

assigned by SMO at the time the sampling was scheduled. This Is fallowed by the Batch.

number, which a aaigned by The sampler vnen samples are packed for shipment ta the

The Batch number represents represents one ^upment of up- to twenty-four (2t)> samples

from one specific location to one laboratory on one day and Is assigned sequentially. Per

example, the Cm shipment ef sampler b a Cise would be Identified u Batch f I, the
I ' *

aecsnd shipment vould be Batch 12, etc. Then sampling occurs ever several dayi, care
•mare be taJce-n not ta roeat Batch nurtber^ within tf>

The use oi Batch t&CRbers allow? far IctentiHcz.t:ar\ ef groupi of samples within & Case

that are shipped Ta dillertnt laboratories and/or That ar* shipped on dllertnt day*. The
Batch number may also be used to signify a group ef samples collected at a specific

location within the overall site perimeter, should the site cncsmpass a larje geographical

Next, complete header inferavadon, excluding The areas on the tap right of The form that

er*. set off by bold lines. These areas are for laboratory or*.

HEW INSTRUCTIONS WILL BE PROVIDED WHEN THE FORM IS REVISED.
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ENVIRONMENTAL PROTECTION AGENCY
Central Kerional Laboratory Analysis Bequest Form

1. Insert sampler nmme. i.e.. CTH. Fit. Et£. Veston. or RPR name.
2. Insert sampling, date.
3. Insert DU number ( T905 or T30C).
4. Insert site name.
5. Insert priority code (if any).*
6. Insert CRL lof, numbers (see pate C-20).
7. Insert sample tag number.
8. Indicatt analyses rtquirtd by placing an "Z" in the appropriate

coluan tor tach samplt.\

Note: The analytti that are routintly analyzed for at tht Central
Regional Laboratory art listed in Apptndix F which was included in tht
Transaittal of Latict CRL ntthod Capabilitits and Rtquirtmtnts. stnt
from tht CRL Quality Control Coordinator on Ftbruary 23. 1907 to All
Suotrfund S»nplt Rtoutstors and QAPP Prtoartri.

> Normal turnaround t'i»» for tht CRL is 21 days from rtctipt of sanolts.
Priority 1 analysis rtquirts a 5 day turnaround, and must bt rtoutcttd
.via a atmo from tht VKO Oirtctor to tht E5D Dirtctor in advanct of
samp I inf.
Rvqutsts for shorter than* tht 21 day (and frtater than 5 days) turnaround
Bust bt addressed to tht CRL Dirtctor.

C-25
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Append!i D

Contract Laboratory Profram Sample Colltetion Ktquiremtnts D-l
For Boutine Uaters and Soils. Ki(h Hazard Liquids and Solids through

and Dioxin Samplts D-3



CLP SampIt Collection Requirements For Routine
'' Water and Soil Saaples for Organic* and Inorganics

Low. Medium and High Concentration and Diosin Samples

ANALYSIS REQUIRED 1 OF CONTAINER
VOLUME CONTAINERS TYPE

VATER SAMPLES

Mttals-low level 1 liter
(Hi included)

•Httals-mtdium; 1 littr
Itvtl (Hf includtd)

Cyanide- low 1 littr
level

1 1 liter
polyethylene

bottle

1 16 oz. wldt
widt mouth bottle

1 1 liter
polytthyltnt

bottle *•!

PRESERVATIVE

HNO» to a pH<2

HNOi to a pH<2

NaOH to a pH>12
Cool. 4- C
.2| ascorbic acid

•Cranidt-eedium 1 littr
level

Extractablts-lov 1 (alien
Itvtl

1 16 oz. widt NaOH to a pHH2
widt mouth bottlt Cool. «• C

•tl.2( ascorbic acid

or

4/olaUlt'-Iov or 80 ml
mtdiua Itvtl

80 oz. amber
(lass bottles

1 liter amber
(lass bottlts

40 ml (lass
vials '

Cool. A* C

Cool.A* C. Prtstrvt
low Itvtl samples with 1-2
drops HC1 to pH<2. Samples
•ust be free of headspace.

SOIL SAMPLES

tMttals and
cyanide, lev or
•ediua level

6 oz.

«Extractablts-low 6 oz.
or mtdium Itvtl

•VolatiIts-low 2*0 ml
or asdiuB l e v e l

or

or

6 oz. wide
•outh class bottlee

4 oz. wide
mouth (lass bottles

8 oz. wide Cool. 4«
mouth (lass bottles

4 oz. widt
mouth (lass bottles

120 ml widt
mouth (lass
v i a l

Cool. ** C: vial
ful1 and free of
htadspact

must



Sample collection Requirements (continued)

ANALYSIS REQUIRED • OF CONTAINER PRESERVATIVE
VOLUME CONTAINERS TYPE

HIGH HAZARD SAMPLES

«Lio.uid Samples- 4 oz. 2 4 oz. wide Note: Ont bottle is
organic and inorganic mouth (lass for inorganics, tht

bottlt other is for organics

•Solid Samples- 4 oz.
organic and inorganic

2 4 oz. widt
mouth glass
bottlt

. (samt as abovt)

PI OX IK SAMPLES v

«2.3.7.8-TCCD 4 oz. 1 4 oz. widt
mouth glass

.bottlt.

• All mtdiua Itvtl. high hazard, and dioxin samplts must bt staltd in metal
p*int cans for shipment. Tht outtr metal can must bt labtltd vith tht number
of sasplts containtd insidt.

• « Should only bt uctd in tht prtstnct of rtsidual chlorine.

A l l low Ivvil xaaplt containtrs must bt tnclostd in clear plastic bags before
Placin' in the cooler for shipmtnt.

A l l sa«plts should bt shipped in ict chtsts packtd with non-combustible.
absorbent packing mattrial (vtreiculitt) surrounding tht plastic enclostd
saople bottlts (or mttal cam containing samplts).

Traffic Reports. Dioxin Shipatnt Records. SAS Packing Lists. Chain of Custody
Records and any other shipping/samp It documtntation accompanying the shipmtnt
must bt enclosed in a waterproof plastic bag and taped to tht underside of the
cooler lid.

Cooltrs eust be eealed with Region V numbered custody seals in such a Banner
that the custody teals would be broken if the cooler were opened. Water proof
tap* must cower the custody seals.

Water samples for organic matrix spikt/matrii »pikt duplicalt analysis Bust bt
colltcted at double tht volumt specified for Extractables and triple the volumt
specified for Volatiles.

Tht RAS/SDUs require lab QC tMS/MSD for organics. a spikt and a duplicate for
.inortanics) to bt done at a frequency of ont stt of QC for each 20 samples <or
less) of tht camt matrix in tach Cast. :(It is important that tht traffic
reports contain a stattmtnt indicating whtthtr samplt shipmtnt is complete or
if aort camples w i l l bt coainj to tht lab under that Cast number so that tht
Jab can procttd with tht analysts.) If mort than 20 water samplts art
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CLP Sample Collection Requirements (continued)

collected for a Case, extra volumt for the MS/MSD analyses must bt collected .'
for tvtry group of 20 organic samples or less.

For water and soil samples, field blanks and duplicates should be supplied at
the frequency prescribed in the approved CAPP for the site.

No mdditional soil volume is required for laboratory analysis of RS/MSD
(organics) or spikes and duplicates (inorganics).

Tht wattr Volatiles sample Bust bt preserved with 4 drops of 1:1 HC1 or 2 drops
of concentrated HCI to a pH<2. This is dut to a new CLP holding timt of 10
days (instead of 7 days).
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DRAFT
SOIL GAS SAMPLING PROCEDURES

PROCEDURE TITLE

SG-1 SOIL GAS SAMPLING - POST RUN TUBING (PRT) SYSTEM
1 OPERATION
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FIELD PROCEDURE NO. SG-1

SOIL GAS SAMPLING - POST RUN TUBING (PRT) SYSTEM OPERATION

SUMMARY OF METHOD:

Soil gas samples are collected using a temporary "grab" (one-time) sample method referred to as
the Post Run Tubing (PRT) method (refer to Attachment 1 for description). The PRT system is
used to collect soil gas samples from discrete depths within the soil vadose zone. The method
uses 1-inch O.D. X 0.5-inch I.D. percussion driven hollow steel threaded probe rods with a
threaded expendable point holder to collect soil gas samples. The probe rods and expendable
drive point are driven to depth using a hydraulic soil probe machine. If the surface material
consists of concrete or asphalt, a 1.5-inch diameter carbide-tipped concrete bit is used to hammer
through the pavement using the hydraulic soil probe hammer. After the rods and drive point have
been driven to the required sampling depth the rods are retracted a few inches leaving behind the
expendable steel drive point and a column of soil is exposed for vapor sampling. A length of 1/4--
inch O.D. polyethylene tubing connected to an aluminum barbed fitting that contains an o-ring is
threaded into the expendable point holder. The tubing is rotated clockwise from above to thread
the barbed fitting into the female threaded expendable point at the base ofthe probe rods. The
polyethylene tubing is connected to a vacuum pump with silicon tubing at the surface that will be
used to purge three to five (3-5) volumes of soil gas from the PRT system tubing. The vacuum
pump is fitted with a vacuum pressure guage to assure that there is no impedance to gas flow
caused by low-permeability or water-saturated soils.

Once the system has been purged, a vacuum chamber box fitted with an empty 0.5 liter tedlar bag
is hooked up to the PRT system tubing.- A vacuum pump is connected to the outside ofthe
vacuum chamber box and a vacuum is applied inside the box creating negative pressure inside of
the box and tedlar bag. The air inlet port that is connected to the tedlar bag is opened from out
side the box allowing soil gas to be drawn into the bag. The vacuum chamber box centals a
clear glass viewing window to allow the sampler to determine when to close the inlet port after
the bag has been inflated with the sample and not overfilled. The chamber box can be opened and
the sealed tedlar bag with the sample can be withdrawn for lab analysis.

r

The 0.5 liter soil gas sample is collected from each sampling probe within one minute of purging.
The sample is subsampled according to analytical requirements and replicates are injected into the
gas chromatograph for documentation of reproducibility. More than two injections may be
necessary where there are multiple contaminants that require different sample volumes for
chromatographic analysis.
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After the soil gas sample has been collected the expendable point remains in the soil and the probe
rods are removed from the ground and the hole is sealed with granular bentonite. Asphalt or
concrete patch is used to cap holes that have been created through paved or concrete areas.

SUPPLIES: .

- Hydraulic soil probe machine
- 14'X7' enclosed Pace American support trailer
- 3500 watt gasoline powered generator
— 40 feet of 1-inch diameter steel probe rods with an expendable point holder
- 1.25-inch diameter steel expendable drive points
- miscellaneous hand and probe tools
- 1.5-inch diameter carbide-tipped bit and drill steel
- required lengths of 1/4-inch I.D. silicon and 1/4-inch O. D. polyethylene tubing
- vacuum chamber box with vacuum port and sample port
- vacuum pump with pressure and volume guage
- Tedlar bags (0.5 liter) with septa port
- 50 ul, 1 ml, 10 ml glass syringes
- granular bentonite
- asphalt and concrete patch material

PROCEDURE

1. Determination of Sampling Locations:

1.1 Initial sampling locations will be determined by the client (CDM) prior to the start of
the project. '

1.2 Remaining sample locations may be determined by the following:

1.2.1 Client: .

1.2.1.1 All sampling locations set up on a marked grid system.

1.2.1.2 Client decides location of remaining sampling locations based on
results of initial study.



PREPARED BY APPROVED BY_

PROCEDURE NO._ REVISION NO. TT QA
FIELD SOP

DATE Page 3 of 6

1.2.2. Client and TERRA-TRACE Personnel:

1.2.2.1. Client and TERRA-TRACE personnel decide location of
remaining sampling locations based on results of initial sampling locations.

2. Checks for Sampling System Contamination:

2.1 Prior to use, a sub-sampling syringe is blanked to determine if contamination exists in the
syringes (Landmark Procedure GC103a - Appendix B).

2.2 Prior to sample probe placement, an ambient air sample is drawn above ground in the vicinity
ofthe sampling area.

2.3 Concurrently, a system blank will be drawn through randomly selected probe tools and PRT
fittings into a tedlar bag and analyzed using the analytical system.

2.4 The results ofthe ambient air and system blank samples are compared to determine the
presence of contamination in the sampling apparatus.

3. Sampling Probe Placement

3.1 The hydraulic soil probe is located over the sampling location and the probe mast is
unfolded centered vertically over the sample location.

3.2 If concrete or asphalt are present a concrete bit and drill steel are connected to the
probe hammer to penetrate the surface pavement.

3.3 Precleaned sample probe rods and PRT fittings are removed from storage and
an expendable drive point is fitted to the end ofthe probe rods.

3.4 A drive cap is fitted to the top ofthe probe rods and the rods are pushed and driven
into the soil to the required sampling depth.

3 5 A pull cap is fitted to the top ofthe probe rods and the rods are extracted
approximately 6-inches leaving the expendable point behind and exposing a cavity of soil
for sampling.
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4. Soil Gas Sample Collection

4.1 An aluminum barbed PRT fitting containing an o-ring is connected to a required
length of 1/4-inch O.D. polyethylene tubing.

4.2 The tubing and PRT fitting are lowered down the inside ofthe hollow probe rods and
rotated clockwise to thread the PRT fitting into the top ofthe expendable point holder.

4.3 At the surface, the polyethylene tubing is connected to a vacuum pump with silicon
tubing at the surface that will be used to purge three to five (3-5) volumes of soil gas from
the PRT system tubing and soil cavity. The vacuum pump is fitted with a vacuum
pressure and air volume guage to assure that there is no impedance to gas flow caused by
low-permeability or water-saturated soils.
4.4 The vacuum pump is turned on and evacuates a separate closed vacuum cylinder with
a pressure up to 27-inches of mercury. Once the cylinder is pressurized an initial reading
of both pressure in inches of mercury and volume in liters of air are taken directly from the
pressure/volume guage prior to opening the cylinder valve. If after applying a vacuum to
the PRT system no response is seen on the guage then the probe rods must be pulled up
incrementally until a sample can be collected. If the rods have to be pulled back then
repeat steps 4.2 through 4.4.

5. Sample Collection

5.1 Once the PRT system has been purged, a vacuum chamber box fitted with an empty
0.5 liter tedlar bag is hooked up to the PRT system tubing. The 0.5 liter soil gas sample is
collected from each sampling probe within one minute of purging.

5.2 A personal sampling vacuum pump set at between 1 to 5 liters/min. is connected to
the outside ofthe vacuum chamber box port with silicon tubing to evacuate air from the
inside ofthe box creating negative pressure inside ofthe box and tedlar bag.

5.3 The air inlet port, that is connected to the tedlar bag which is in a negative pressure ,
atmosphere, is opened from out side the box allowing soil gas to be drawn into the bag.
The vacuum chamber box contains a clear glass viewing window to allow the sampler to
determine when to close the inlet port after the bag has been inflated with the sample so as
not to overfill and explode the bag.

5.4 The chamber box can be opened and the sealed tedlar bag with the sample can be
withdrawn for lab analysis.
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5.5 The sample is subsampled according to analytical requirements and replicates are
injected into the gas chromatograph for documentation of reproducibility. More than two
injections may be necessary where there are multiple contaminants that require different
sample volumes for chromatographic analysis.

6. Sampling Log Book and Documentation

6.1 A separate hard bound water proof notebook will kept with the TERRA-TRACE
sampling team to record all necessary information during sampling events.

6.2 The notebook will include the date and time (in military notation) of each event, the
names of sampling personnel, and a daily summary of activities for each day of sampling.

6.3 Individual sample collection data sheets will be filled for each sample collected. This
information will be included in the summary Sampling Data Table and will niclude the
following information:

6.3.1 Time (Military notation).

6.3.2 Sample Number (use "SG-" prefix or client's numbering system, whichever
was established at the beginning ofthe project).

6.3.3 Sampling Depth in feet.

6.3.4 Purge pressure and volume.

6.3.5 Purge evacuation time in seconds.

6.3.6 Sample volume collected (cc)

6.3.7 Number of attempts (borings) and drive points used.

6.3.8 Notes and any additional information requested by the client. This includes
but is not limited to; description ofthe sampling locationa and general area,
weather conditions, ground conditions, asphalt, concrete, soil appearance, surface
water, odors, vegetation, backfill procedures and materials, etc.
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7. Other Record Keeping:

7.1 Client-provided data sheets are filled out, if required.

7.2 Sampling location is marked on the site map. Site map should have scale, north
arrow, and prominent site features.

8. Deactivation of Sampling Apparatus:

8.1 Disconnect vacuum pump from vacuum chamber box.

8.2 Unthread PRT fitting and remove tubing'and fitting from probe rods and expendable
point holder.

8.3 Attach pull cap to rods and remove them from the soil. . '

8.4 Backfill boring with granular bentonite and replace the top 6 inches with native soil or
-repair with asphalt or concrete patch.

9. Sampling Equipment Decontamination

9.1 All downhole sampling equipment including rods and PRT fittings will be properly
decontaminated by scrubbing and washing with Alconox soap and water followed by a
triple distilled water rinse. Let dry and .store tools in clean place on hydraulic soil probe
rig or in trailer.

9.2 Glass Syringes with Detachable Needles (refer to Landmark's Field Procedure No.
GC 117 in Attachment A).



ATTACHMENT 1

POST-RUN TUBING OPERATION



Soil Gas Sampling — PRt System Operation

Basics
Using the Post-Run Tubing System, one can drive probe rods
to the desired sampling depth, then insert and seal an
internal tubing for soil gas sampling. The usual Geoprobe
probe rods and driving accessories and the following tools

are required:

• PRT Expendable Point Holder

• PRT Adapter

• Selected PRT Tubing

Preparation
1. Clean all parts prior to use. Install O-rings on the

PR-1 3B and the PRT adapter.

, 2. Inspect the probe rods and clear them of all obstructions.

3. TEST FIT the adapter with the PRT fitting on the
expendable point holder to assure that the threads are
compatible and fit together smoothly.

NOTE: PRT fittings are left-hand threaded.

4. Push the adapter into the end of the selected tubing.
Tape may be used on the outside of the adapter and

'tubing to prevent the tubing from spinning freely around
the adapter during connection - especially when using
Teflon tubing (Figure 1).

REMEMBER: The sample will'not contact the outside
of the tubing or adapter.

Geoprobe Systems

PRT SYSTEM PARTS
PRT Expendable Point Holder, PRT Adapters, Tubing, and O-
rings.

i

Figure 1. Securing adapter to tubing with tape. NOTE: Tape
does not contact soil gas sample.

Figure 2. Insertion of tubing
and PRT adapter.

Figure 3. Engaging threads
by rotating tubing.

i
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Soil Gas Sampling — PRT System Operation

Probing
Drive the PRT tip configuration into the ground. Connect
probe rods as necessary to reach the desired depth. After
depth has been reached, disengage the expendable point by
pulling up on the probe rods. Remove the pull cap from the
top probe rod, and position the Geoprobe unit to allow room
to work.

Connection

Probe Rod

PRT Expendable
Point Holder

Expendable
Drive Point

A cross section of probe rods driven
to depth and then retracted to allow
for soil gas sampling. The PRT
adapter and tubing are now fed
through the rods and rotated to form
a vacuum-tight connection at the
point holder. The result is a
continuous run of tubing from the-'
sample level to the surface.

1. Insert the adapter end of the tubing down the inside
diameter of the probe rods (Figure 2).
V*

2. Feed the tubing down the rod bore until it hits bottom on
the expendable point holder. Allow about 2 ft.
(610 mm) of tubing to extend out of the hole before
cutting it.

3. Grasp the excess tubing and apply some downward
pressure while turning it in a counterclockwise motion to
engage the adapter threads with the expendable point
holder (Figure 3).

4. Pull up lightly on the tubing to test engagement of the
threads. (Failure of adapter to thread could mean that
intrusion of soil may have occurred during driving of
probe rods or disengagement of drive point.)

The Tools for Site InvestigationI lie lUUli IUI JIIC IllVCSllgdlnJII t̂ t»=tea^ar
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Soil Gas Sampling— PRT System Operation

Sampling
1. Connect the outer end of the tubing to the Silicone

Tubing Adapter and vacuum hose (or other sampling
apparatus).

2. Follow the appropriate sampling procedure for collecting
a soil gas sample (Figure 1).

Removal
1. After collecting a sample, disconnect the tubing from the

vacuum hose or sampling system.

2. Pull up firmly on the tubing until it releases from the
adapter at the bottom of the hole. (Taped tubing requires
a stronger pull.)

3. Remove the tubing from the probe rods. Dispose of
polyethylene tubing or decontaminate Teflon tubing as
protocol dictates.

•4. Retrieve the probe rods from the ground and recover the
expendable point holder with the attached PRT adapter.

5. Inspect the O-ring at the base of the PRT adapter to verify
that proper sealing was achieved during sampling. The
O-ring should be compressed. This seal can be tested by
capping the open end of the point holder applying
vacuum to the PRT adapter.

6. Prepare for, the next sample.

Figure 1. Taking a soil gas
sample for direct injection into a
CC with the PRT system.

Geoprobe Systems
I

%^^
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FIELD PROCEDURE NO. SS_1

SOIL SAMPLING - SYSTEM OPERATION

SUMMARY OF METHOD:

Specific interval or continous soil sampling can be accomplished using a piston style probe-driven
samplers. The piston sampler, unlike conventional split-spoon samplers, remain completely sealed
while they are being driven to the desired sampling depth. The sampler contains an internal piston
that is manually released upon reaching the desired sampling interval allowing soil to enter the
sampling tube so it can be brought to the surface for inspection or analysis.

The piston samplers are fitted with liners made of either clear polybutyrate, Teflon, stainless
steel, or brass depending on the specific sampling requirements. Once withdrawn from the
sampler, the liners can be separated with a knife for inspection or capped and sent for laboratory
analysis without further sample disruption. The most common lined piston sampler is the Large
Bore sampler which collects a soil sample 1.125 " in diameter by 24 " long that is approximately
400 ml in volume. If the surface material consists of concrete or asphalt, a 2.0-inch diameter
carbide-tipped concrete bit is used to hammer through the'pavement using the hydraulic soil probe
hammer. After the rods and RSP have been driven to the required sampling depth the rods are
retracted approximately 36 inches allowing an internal 0.75-inch O.D. X 36-inch long 316
stainless steel wire-wrapped screen with 0.01-inch slots to drop through the bottom ofthe RSP
into the aquifer cavity below leaving behind the expendable steel drive point. Refer to Attachment
2 for a detailed description ofthe Large Bore sampler.

Once the soil sample has been collected the probe rods and piston sampler are removed from the
soil and the hole is sealed with granular bentonite. If necessary, asphalt or concrete patch is used
to cap holes that have been created through paved or concrete areas.
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SUPPLIES: 1

- Hydraulic soil probe machine
- 14'X7'enclosed Pace American support trailer
- 3500 watt gasoline powered generator
— 40 feet of 1-inch diameter steel probe rods
- 1.5-inch diameter Steel piston soil sampler with extension rods
- miscellaneous hand and probe tools
- 2.0-inch diameter carbide-tipped bit and drill steel
- clear acetate soil sample liners
- sample containers .
- granular bentonite
- asphalt and concrete patch material

PROCEDURE

1. Determination of Sampling Locations:

1.1 Initial sampling locations will be determined by the client (CDM) prior to the start of
the project.

1.2 Remaining sample locations may be determined by the following:

1.2.1 Client:

1.2.1.1 All sampling locations set up on a marked grid system.

1.2.1.2 Client decides location of remaining sampling locations based on
results of initial study.

1.2.2. Client and TERRA-TRACE Personnel: ' ,

1.2.2.1. Client and TERRA-TRACE personnel decide location of
remaining sampling locations based on results of initial sampling locations.
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2. Checks for Soil Sampling System Contamination:

2.1 All reuseable sampling equipment (ie. probe rods and piston sampler) will be
thoroughly decontaminated prior to collection of each sample.

2.2 A decontaminated section of probe rods and a piston sampler will have distilled and
deionized laboratory grade water run through and over the them. The rinsate water will
be.collected and containerized for analysis of contamination.

3. Sampling Probe Placement

3.1 The hydraulic soil probe is located over the sampling location and the probe mast is
unfolded centered vertically over the sample location.

3.2 If concrete or asphalt are present a concrete bit and drill steel are connected to the
probe hammer to penetrate the surface pavement.

3.3 Precleaned sample probe rods and piston sampler fittings are removed from storage.

3.4 A drive cap is fitted to the top ofthe probe rods and the rods and closed piston
sampler are pushed and driven into the soil to the required sampling depth.

4. Soil Sample Collection
i

4.1 The drive cap is removed and the threaded extension rods are connected together
with couplings and lowered down the hollow probe rods and threaded into the piston stop
pin.

4.2 As the extension rods are turned clockwise the left-hand threaded stop pin is backed
out and removed from the sampler. The extension rods and stop pin are brought to the
surface.

4.3 The drive cap is placed back onto the top ofthe rods and the sampler is driven
approximately two feet to collect a soil sample.

4.4 The drive cap is replaced with a pull cap and the rods and sampler are removed from
the ground. The sampler is opened at the surface and the acetate liner is cut exposing the
sample which can be collected in a container for analysis.
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5. Sampling Log Book and Documentation

5.1 A separate hard bound water proof notebook will kept with the TERRA-TRACE
sampling team to record all necessary information during sampling events.

5.2 The notebook will include the date and time (in military notation) of each event, the
names of sampling personnel, and a daily summary of activities for each day of sampling.

5.3 Individual sample collection data sheets will be filled for each sample collected. This
. information will be included in the summary Sampling Data Table and will niclude the

following information: . '

5.3.1 Time (Military notation).

5.3.2 Sample Number (use "SS-" prefix or client's numbering system, whichever
was established at the beginning ofthe project).

5.3.3 Sampling Depth or interval in feet. •

5.3.4 Sample Collection Method

5.3.5 Sample volume collected (oz) '

5.3.6 Number of attempts (borings) used.

5.3.7 Notes and any additional information requested by the client. This includes
but is not limited to; description ofthe sampling locationa and general area,
weather conditions, ground conditions, asphalt, concrete, soil appearance, surface
water, odors, vegetation, backfill procedures and materials, etc.

6. Other Record Keeping:

6.1 Client-provided data sheets are filled out, if required.

6.2 Sampling location is marked on the site map. Site map should have scale, north
arrow, and prominent site features.
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7. Deactivation of Sampling Apparatus:

7.1 Attach pull cap to rods and remove rods and sampler from the soil.

7.2 Remove soil sample from sampler and discard clear acetate sample liner, if applicable.

7.3 Backfill boring with granular bentonite and replace the top 6 inches with native soil or
repair with asphalt or concrete patch.

8. Sampling Equipment Decontamination

8.1 All downhole sampling equipment including rods and piston sampler fittings will be
properly decontaminated by scrubbing and washing with Alconox soap and water followed
by a triple distilled water rinse. Let dry and store tools in clean place on hydraulic soil
probe rig or in trailer.
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LARGE BORE SOIL SAMPLER OPERATION
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GEOPROBE AT-660 SERIES LARGE BORE SOIL SAMPLER

Standard Operating Procedure (SOP)

Technical Bulletin No. 93-660

PREPARED: 9/21/1993

a. V b. V c. V

Figure 1. Driving and Sampling with the Large Bore Soil Sampler,
a. Driving the Sealed Sampler b. Removing the Stop-pin
c. Collecting a Sample d. Recovering Sample in Liner



1.0 OBJECTIVE

The objective of this procedure is to collect a discrete soil sample at depth and recover it for visual
inspection and/or chemical analysis.

2.0 BACKGROUND

2.1 Definitions
Geoprobe*: A vehicle-mounted, hydraulically-powered, soil probing machine that utilizes static
force and percussion to advance small diameter sampling tools into the subsurface for collecting soil
core, soil gas, or ground water samples. v
* (Geoprobe is a registered trademark of Kejr Engineering, Inc., Salina, Kansas.)

Large Bore Sampler: A 24-inch long x l-3/8_-inch diameter piston-type soil sampler capable of
recovering a discrete sample that measures up to 320ml in volume, in the form of a 22-inch x
1-1/16-inch core contained inside a removable liner.

Liner: A 24-inch long x 1-1/8-inch diameter removable/replaceable, thin-walled tube inserted
inside the Large Bore Sampler body for the purpose of containing and storing soil samples. Liner
materials include brass, stainless steel, Teflon, and clear plastic (either PETG or cellulose acetate
butyrate).

2.2 Discussion

In this procedure, the assembled Large Bore Sampler is connected to the leading end of a Geoprobe
brand probe rod and driven into the subsurface using a Geoprobe machine. Additional probe rods
are connected in succession to advance the sampler to depth. The sampler remains sealed (closed)
by a piston tip as it is being driven. The piston is held in place by a reverse-threaded stop-pin at the
trailing end of the sampler. When the sampler tip has reached the top of the desired sampling
interval, a series of extension rods, sufficient to reach depth, are coupled together and lowered down
the inside diameter of the probe rods. The extension rods are then rotated clock-wise (using a
handle). The male threads on the leading end ofthe extension rods engage the female threads on the
top end of the stop-pin, and the pin is removed. After the extension rods and stop-pin have been.
removed, the tool string is advanced an additional 24 inches. The piston is displaced inside the
sampler body by the soil as the sample is cut. To recover the sample, the sampler is recovered from
the hole and the liner containing the soil sample is removed. The operation is illustrated ;r Hgure 1.

3.0 REQUIRED EQUIPMENT

The following equipment is required to recover soil core samples using the Geoprobe Large Bore Sampler
and driving system. (Figure 2.) Note that the sample liners for the Large Bore Sampler are available in
four different materials. Liner materials should be selected based on sampling purpose, analytical
parameters, and data quality objectives.



Large Bore Sampler Parts Quantity Part Number
STD Piston Stop-pin, O-ring 1 ..AT-63, 63 R
LB Cutting Shoe...., 1 AT-660
LB Drive Head 1 AT-661
LB Sample Tube 1 AT-662
LB Piston Tip 1 AT-663
LB Piston Rod 1 AT-664
LB Clear Plastic Liner variable ... AT-665
LB Brass Liner variable.. AT:666
LB Stainless Steel Liner variable AT:667
LB Teflon* Liner., variable AT-668
LB Cutting Shoe Wrench "!..1 ;.AT-669
Vinyl End Caps variable AT-641
Teflon* Tape variable AT-640 T•\ r .

* (Teflon is a Registered Trademark of E.I. du Pont de Nemours & Co.)

Geoprobe Tools Quantity Part Number
Probe Rod (3 foot) .' variable AT-10 B
Probe Rod (2 foot) 1 AT-10 B
Probe Rod (1 foot) 1 AT-10 B
Drive Cap 1 AT-11 B
Puli Cap ;.1 AT-12 B
Extension Rod variable AT-67
Extension Rod Coupler „...variable AT-68
Extension Rod Handle ..1 AT-69

Optional
LB Manual Extruder 1 AT-659 K
Extension Rod Jig 1 GW-469
LB Pre-Probe 1 AT-146B

Additional Tools
Vise Grips
Open Ended Wrench (3/8-inch)
1 -inch or Adjustable Wrench

4.0 OPERATION

4.1 Decontamination

Before and after each use, thoroughly clean all parts ofthe soil sampling system according to project
specific requirements. A clean, new liner is recommended for each use. Parts should also be
inspected for wear or damage at this time.



AT-63

AT-661

SAMPLE LINER

SAMPLE LINER
SLIDES OVER
CUTTING SHOE

AT-660 —-
CUTTING SHOE

Figure 2. Large Bore Sampler Parts
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4.2 Assembly
1. Install a new AT-63R O-ring into the O-ring groove on the AT-63 Stop-pin.

2. Seat the pre-flared end ofthe LB Liner (AT-665, -666, -667, or -668) over the interior end ofthe
AT-660 Cutting Shoe. (Figure 3.) It should fit snugly.

3. Insert the liner into either end of the AT-662 Sample Tube and screw the cutting shoe and liner
into place. If excessive resistance is encountered during this task, it may be necessary to use the AT-
669 LB Shoe Wrench. Place the wrench on the ground and position the sampler assembly with the
shoe end down so that the recessed notch on the cutting shoe aligns with the pin in the socket ofthe
wrench. (Figure 4.) Push down on the sample tube while turning it, until the cutting shoe is threaded
tightly into place.

4. Screw the AT-664 Piston Rod into the AT-663 Piston Tip. Insert the piston tip and rod into the
sample tube from the end opposite the cutting shoe. Push and rotate the rod until the tip is seated
completely into the cutting shoe.

5. Screw the AT-661 Drive Head onto the top end ofthe sample tube, aligning the piston rod through
the center bore.

6. Screw the reverse-threaded AT-63 Stop-pin into the top of the drive head and turn it counter-
clockwise with a 3/8-inch wrench unti l tight. Hold the drive head in place with a 1 -inch or adjustable
wrench while completing this task to assure that the drive head stays completely seated. The
assembly is now complete.

4.3 Pilot Hole

A pilot hole is appropriate when the surface to be penetrated contains gravel, asphalt, hard sands,
or rubble. Pre-probing can prevent unnecessary wear on the sampling tools. A Large Bore Pre-Probe
(AT- 146B) may be used for this purpose. The pilot hole should be made only to a depth above the
sampling interval. Where surface pavements are present, a hole may be drilled with the Geoprobe
using a Drill Steel (AT-32, -33, -34, or-35, depending upon the thickness ofthe pavement), tipped
with a 1.5-inch diameter Carbide Drill Bit (AT-36) prior to probing. For pavements in excess of 6
inches, the use of compressed air to remove cuttings is recommended.

4.4 Driving

1. Attach an AT-106B 1 -foot Probe Rod to the assembled sampler and an AT-11B Drive Cap to the
probe rod. Position the assembly for driving into the subsurface.

2. Drive the assembly into the subsurface until the drive head ofthe LB sample tube is just above
the ground surface. ~

3. Remove the drive cap and the 1-foot probe rod. Secure the drive head with a 1-inch or adjustable
wrench and re-tighten the stop-pin with a 3/8-inch wrench. (Figure 5.)



itt

Figure 3. Liner fits snugly over interior end of cutting shoe.

Figure 4. Using the AT-669 Cutting Shoe Wrench to attach
cutting shoe.

Figure 5. Tightening the Stop-pin.

Figure 6. Coupling Extension Rods together. Figure 7. Rotating the Extension Rod Handle.



f 4.4 Driving (continued from page 5)
4. Attach an AT-105B 2-foot Probe Rod and a drive cap, and continue to drive the sampler into
the ground. Attach AT-10B 3-foot Probe Rods in succession until the leading end ofthe sampler
reaches the top of the desired sampling interval.

4.5 Preparing to Sample
1. When sampling depth has been reached, position the Geoprobe machine away from the top of
the probe rod to allow room to work.

2. Insert an AT-67 Extension Rod down the inside diameter of the probe rods. Hold onto it and
place an AT-68 Extension Rod Coupler on the top threads ofthe extension rod (the down-hole end
ofthe leading extension rod should remain uncovered). Attach another extension rod to the coupler
and lower the jointed rods down-hole. (Figure 6.)

3. Couple additional extension rods together in the same fashion as in Step 2. Use the same number
of extension rods as there are probe rods in the ground. The leading extension rod must reach the
stop-pin at the top ofthe sampler assembly. When coupling extension rods together, you may opt
to use the G W-469 Extension Rod Jig to hold the down-hole extension rods while adding additional
rods.

I

4. When the leading extension rod has reached the stop-pin down-hole, attach the AT-69
Extension Rod Handle to the top extension rod.

5. Turn the handle clockwise (right-handed) until the stop-pin detaches from the threads on the
drive head. (Figure 7.) Pull up lightly on the extension rods during this procedure to check thread
engagement.

6. Remove the extension rods and uncouple the sections as each joint is pulled from the hole. The
Extension Rod Jig may be used to hold the rod couplers in place as the top extension rods are
removed.

7. The stop-pin should be attached to the bottom ofthe last extension rod upon removal. Inspect
it for damage. Once the stop-pin has been removed, the sampler is ready to be re-driven to collect
a sample.

4.6 Sample Collection
1. Reposition the Geoprobe machine over the probe rods, adding an additional probe rod to the tool
string if necessary. Make a mark on the probe rod 24 inches above the ground surface (this is the
distance the tool string will be advanced).

2. Attach a drive cap to the probe rod and drive the tool string and sampler another 24 inches. Use
ofthe Geoprobe's hammer function during sample collection may increase the sample recovery
in certain formations. Do not over-drive the sampler.



4.7 Retrieval
1. Remove the drive cap on the top probe rod and attach an AT-12B Pull Cap. Lower the probe *
shell and close the hammer latch over the pull cap. V

2. With the Geoprobe foot firmly on the ground, pull the tool string out of the hole. Stop when
the top (drive head) of the sampler is about 12 inches above the ground surface.

3. Because the piston tip and rod have been displaced inside the sample tube, the piston rod now
extends into the 2-foot probe rod section. In loose soils, the 2-foot probe rod and sampler may be

. recovered as one piece by using the foot control to lift the sampler the remaining distance out of
the hole.

\
4. If excessive resistance is encountered while attempting to lift the sampler and probe rod out of
the hole using the foot control, unscrew the drive head from the sampler and remove it with the
probe rod, the piston rod, and the piston tip. Replace the drive head onto the sampler and attach
a pull cap to it. Lower the probe shell and close the hammer latch over the pull cap and pull the
sampler the remaining distance out ofthe hole with the probe machine foot firmly on the ground.

4.8 Sample Recovery
1. Detach the 2-foot probe rod if it has not been done previously.

- 2. Unscrew the cutting shoe using the AT-669 LB Cutting Shoe Wrench, if necessary. Pull the
cutting shoe out with the liner attached. (Figure 8.) If the liner doesn't slide out readily with the
cutting shoe, take off the drive head and push down on the side wall of the liner. The liner and (.
sample should slide out easily.

4.9 Core Liner Capping

1. The ends of the liners can be capped off using the AT-641 Vinyl End Cap for further storage
or transportation. A black end cap should be used at the bottom (down end) ofthe sample core and
a red end cap at the top (up end) of the core.

2. On brass, stainless steel, and teflon liners, cover the end of the sample tube with AT-640T
Teflon Tape before placing the end caps on the liner. (Figure 9.) The tape should be smoothed out
and pressed over the end of the soil core so as to minimize headspace. However, care should be
taken not to stretch and, therefore, thin the teflon tape.

4.10 Sample Removal

1. Large Bore Clear Plastic and Teflon Liners can be slit open easily with a utility knife for the
samples to be analyzed or placed in appropriate containers.

2. Large Bore Brass and Stainless Steel liners separate into four 6-inch sections. The AT-659K
Large Bore Manual Extruder may be used to push the soil cores out ofthe liner sections for analysis
or for transfer to other containers. (Figure 10.)



Figure 8. Removing the liner to recover the Sample.

Figure 9. Covering the liner end with Teflon tape for capping.

r
Figure 10. Extruding a sample in a metal liner using the AT-659K
manual extruder.



5.0 REFERENCES
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Geoprobe Systems, August 1993, "1993-94 Equipment and Tools Catalog".
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CALIBRATION PROCEDURE FOR-THE HNu PI 101

1.0 INTRCCUCnCN

1.1 Content

This procedure presents the steps required to calibrate the HNu
Model PI 101 photoioniration analyzer. This instrument should be
calibrated after each field use or prior to each field use if the
instrument has not been calibrated during the previous 14 \
calendar days. The principle of detection and operating
procedures are described in Procedure 5607001.- This procedure
presents calibration steps only.

V.

1.2 Equipment

o 'Calibration Gas (2 ranges)

Low range 0-20 ppm and mid range 20-200 ppm Isobutylene gas
for standard field operation when contaminants are unknown or
a mixture of gases is present. Isobutylene is the gas used
for general calibration because of the instrument's relatively
high sensitivity to it and the non-toxic nature of the gas.

Note: A specialty gas may be required if a single atJKJSpheric
cent mi nan t is present and the contaminant has a sensitivity
different from that of the calibration gas. See procedure for
5607001 for.a discussion on specialty calibration.

o Tubing and fittings (See Figure 1).

o Rotoooter or bubble flow meter.
V-,

o Calibration Form F6264.

o Table 1 for ionization potentials for compounds of interest."1
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TABLE 1 RELATIVE SENSITIVITIES FOR VARIOUS GASES
(10.2 eV Lamp)

Photoionization
Species Sensitivity*

p-xylene 11.4 •. .
a-xylene 11.2
benzene 10.0 (reference standard)
toluene 10.0
diethyl sulfide 10.0
diethy1 amine 9.9
styrene 9.7
trichloroethylene 8.9
carbon disulfide 7.1
isobutylene . 7.0
acetone 6.3
tetrahydrofuran 6.0
methyl ethyl ketone 5.7
methyl isobutyl ketone 5.7
cyclohexanone . 5.1
naptha (851 aromatics) 5.0
vinyl chloride 5.0
methyl isocyanate 4.5
iodine 4.5
methyl mercaptan 4.3
dimethyl sulfide 4.3
allyl alcohol 4.2
propylene 4.0
mineral spirits - 4.0
2,3-dichloropropene 4.0
cyclohexene 3.4
crotonaldehyde 3.1
acrolein 3.1
pyridine 3.0
hydrogen culfide 2.8
ethylene dibromide 2.7
n-octane 2.5
acetaldehyde oxiae 2.3
hexane 2.2
phosphine 2.0
heptane 1.7
allyl chloride (3-chloropropene) 1.5
ethylene 1.0
ethylene oxide 1.0
acetic anhydride 1.0 "
a-pinene 0.7
dibroaochloropropane 0.7
epichlorohydrin 0.7
nitric oxide 0.6
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2.0 CALIBRATION PROCEDURE

2.1 CDM employs a two-point standardization procedure to facilitate
proper instrument calibration over the 0-20 ppm and 20-200 ppm
operating ranges. Two distinct mixtures of the calibration gas
(isobutylene) in air are used. Each mixture should give a 3/4
scale deflection in its respective operating range.

2.2 Instrument Setup.

2.2.1 Remove Instrument cover by pulling up on the side straps.

2.2.2 Prior to calibration, check the function switch (Figure
2) on the. control panel to make sure it is in the
OFT-positon. The probe nozzle, is stored inside the
instrument cover. Remove cover plate by pulling up on
the pins that fasten the cover plate.

2.2.3 Remove the nozzle from the cover. Assemble probe by
screwing nozzle into casing.

2.2.4 Attach probe cable to instrument box by inserting 12 pin
interface connector of the probe cable into the connector
on the instrument panel, natch the alignment keys and
insert connector. Turn connector in clockwise direction
until a distinct snap and lock is felt.

2.2.5 Turn the function switch to the Battery Check position.
When the battery is charged, the needle should read
within or above the green-battery arc on the scale plate.
If the needle is below the green arc or the red LED light

AR8-4
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comes on, the instrument should be recharged prior to
making any measurements.. Implement step 3.0 to recharge
battery.

2.2.6 Turn the function switch to the ON position. In this
position, the UV light source should be on. To verify,
gaze at the end of the probe for a purple glow. DO not
look directly at the lamp itself. If the lamp does not
come on refer to maintenance step 4.1.2.

2.2.7 To zero the instrument, turn the function switch to the
standby position and rotate the zero potentiometer until
the meter reads zero. Clockwise rotation of the zero
potentiometer produces an upscale deflection while
counter clockwise rotation yields a downscale deflection.
(Note: no zero gas is needed since this is an electronic
zero adjustment.) If the span adjustment is changed
during instrument calibration, the zero should be
rechecked and adjusted. If necessary wait 15 to 20
seconds to ensure that the zero reading is stable.
Readjust as necessary.

2.3 Calibration Steps

; 2.3.1 Insert one end of T tube (Figure 1) into probe. Insert
second end of probe into calibration gas in the 20-200
ppm range. The third end of probe should have the
rotometer (bubblemeter) attached.

2.3.2 Set the function switch in the 0-200 ppm range.

ARS-4
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2.3.9 Complete forms F6264 and F6265 for the respective
instrument being calibrated.

3.0 BATTERY RECHARGING

3.1 Place plug on end of charger cable into jack on left side of
instrument case

i

3.2 Plug charger into 120V AC supply. , i

3.3 To ensure that charger is functioning, turn the function switch . j
to the battery check position. The meter should go upscale if
the charger is working correctly and correctly inserted.

3.4 The battery is completely charged overnight (ca, 14 hours).

3.5 When disconnecting charger, remove from 120 V AC before removing
mini phone plug.

4.0 TROUBLE SKXJTING AND MAINTENANCE

4.1 General Fault Determination and Correction

4.1.1 Battery level is low. Recharge if necessary implementing
step 3.0. If the battery will not recharge it will have
to be replaced.

4.1.2 UV lamp function. Gaze at sample inlet when aode switch
is on an instrument function position and observe for
purple glow of lamp. If the lamp does not glow in any of
the three instrument function positions, it Bay be burned
out and will have to be replaced. To replace the lamp:

AR8-4
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12 Pin Cormctor

Exhaust Screw

Probe Shell

End Cop-/ \-konoffbon Chamber •Lamp Housing

FIGURE 3 COMPONENT PARTS OF PROBE
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1. Power supply defective: Check power supply voltages
per Figure 4. If any voltage is out of specification,
consult the factory.

2. Input transistor or amplifier has failed: Rotate zero
control; meter should deflect up/down as control is
turned. Open probe; both transistors should be fully
seated in sockets.

3. Input signal connection broken in probe or readout:
Check input connector on printed circuit board.
Should be firmly pressed down. Check components on
back side of printed circuit board. All connections
should be solid, and no wires should touch any other
object. Check all wires in readout for solid
connections.

4.2.3 Instrument responds correctly in BATT CHK, and STBY, but
not in measuring mode.

1. Check to see the light source is on (See Section
4.1.2).

2. Check high voltage power supply (see Figure 4).

3. Open end of probe, remove lamp and check high voltage
on lamp contact ring.

4. If high voltage is present at all above'points, light
source has most likely failed. Consult the factory.

4.2.4 Instrument .responds correctly in all positions, but
signal is lower than expected.

(
1. Check span setting for correct value.

2. Clean window of light source (See 4.1.3).

3. Double check preparation of standards.

4. Check power supply 180 V output. See Figure 4.

5. Check for proper fan operation. Check fan voltage.
See Figure 4.

6. Rotate span setting. Response should change if span
pot is working properly.

ARS-4
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4.2.5 Instrument responds in all switch positions, but is noisy
(erratic meter movement).

1. Open circuit in feedback circuit. Consult the
. factory.

2. Open circuit in cable shield or probe shield. Consult
the factory.

4.2.6 . Instrument response is slow and/or irreproducible.

1. Fan operating improperly. Check fan voltage. See
Figure 4.

2. Check calibration and operation-

4.2.7 Low battery indicator.

1. Indicator cooes on if battery charge is low.

2. Indicator also comes on if ionization voltage is too
high.

ARS-4
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TABLE 1 - RESPONSE OF OVA TO HYDROCARBONS RELATIVE TO METHANE

Relative Response (%)

Methane
Propane
N-butane
N-pentane
Ethylene
Acetylene
Benzene
Tolvene
Ethane
Acetone.
Methyl Ethyl Ketone
Methyl Isobutyl Ketone
Methyl Alcohol
Ethyl Alcohol
Isopropyl Alcohol
Carbon Tetrachloride
Chloroform
Trichloroethylene
Vinyl chloride

100 (Reference)
64
61
100
85
200
150
120
90
60
80
100
15
25
65
10
65
70
35

2.2 Methane Calibration

2.2.1 Equipment
\

o Calibration gas ( 100 ppm methane)
o T-tube assembly

2.2.2 Instrument Startup

Start instrument by:

1. Move PUMP switch to ON and check battery condition by
'moving the INSTR switch to the BATT position.

AR8-6
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7. Close methane gas cylinder. Turn off H, SUPPLY VALVE
to put out flame. Wait for flameout alarm to sound to
ensure the flame is out.

8. Leave CALIBRATE switch on the XI0 position and use
CALIBRATE ADJUST (zero) knob to adjust meter reading
to 4 ppm.

9. Place CALIBRATE switch in XI' position and, using
trimpot R-31 on circuit board, adjust meter reading to
4 ppm. This is the Bias Adjustment for the XI range.

10. Move CALIBRATE switch to X10 position again. Use
CALIBRATE ADJUST (zero) knob to adjust meter to a
reading of 40 ppm.

11. Move CALIBRATE switch to XlOO position and use trimpot
R-33 on circuit board to adjust meter reading to
40 ppm.

12. Move CALIBRATE switch to XI0 position and use
CALIBRATE ADJUST (zero) knob to adjust meter reading
to zero.

13. Unit is now balanced from range to range, calibrated
to methane, and ready to be placed in normal service.

14. Shut instrument down by ensuring that the a. SUPPLY
VALVE and H- TANK VALVE are closed and the INSTR and
PUMP switches are in the OFF position.

15. Record on instrument calibration label, calibration
date,, gas, and initials of person performing
calibration. Remove old tag and replace it with
updated label. Fill out instrument history log form.

2.3 Calibration to Specialty Gas/Vapor

Primary calibration of the instrument is accomplished using a
known mixture of a specific gas or vapor.

2.3.1 Equipment

o Calibration (span) gas (75-90ppm of known gas or vapor)
o T-tube assembly
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tag and replace it with updated label. Fill out
instrument history log.

3.0 FILLING OF HYDROGEN SUPPLY

The instrument should be completely shut down for hydrogen tank
refilling. The refilling should be done in a ventillated area. There
should be no potential igniters or flame in the area.

1. Attach filling hose to external source of hydrogen. Pure hydrogen
of 1,600 to 2,300 psi will be required.

2. Crack open valve on hydrogen supply, place FILL/BLEED valve on
hose in FILL position and purge hose for 2-3 seconds.

3. Close FILL/BLEED Valve (OFT position) and immediately attach other
end of fill hose to instrument, fill connection and tighten the
connection. .

4. Open supply valve external on hydrogen tank 1/2 to 1 turn. Set
regulator to 1,600 to 2,300 psi.

5. Open the REFILL Valve and the H- Tank VALVE on the instrument.

6. Place FILL/BLEED Valve in FILL position. The instrument hydrogen
tank should now be filling.

7. The instrument H. Pressure Indicator should now indicate
instrument tank pressure. This pressure should approximate that
of the external supply tank regulator gauge.

8. After the instrument tank is filled, shut off:

a. 'Snt REFILL Y&LVE on the instrument panel.

b. The FILL/BLEED Valve on the filling hose assembly.

c. The valve on the external hydrogen supply bottle.

9. The supply hose and internal lines on the instrument now contain
hydrogen under pressure. To reduce this pressure to atmospheric
pressure:

a. Turn FILL/BLEED Valve to Pl-"̂  position until gas can no
longer be heard escaping.

ARS-6
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5.0 MAINTENANCE

5.1 General

Section 6.0 of the Model OVA-128 Instruction and Service Manual
contains detailed maintenance and repair procedures for servicing
the OVA. These procedures are not repeated here. Equipment
managers are referred to the mamml for repair of the OVA.

Equipment managers should be thoroughly familiar with instrument
operation before performing maintenance. It is essential that
all safety considerations regarding use and maintenance of this
instrument be understood. There should be no potential igniters

or flame in the area when filling, emptying, or purging the
hydrogen system and the instrument should be in shut-down mode.

5.2 Trouble Shooting

Table 2 presents ccnim.ni problems and corrective actions for
repairing the instrument.

6.0 REFERENCE - • " •

Foxboro Analytical. No date. Instruction and Service Manual,
Century Systems Portable Organic Vapor Analyzer Model OVA-128 (Ml
2R90QAC).
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GENERAL SOIL SAMPLING Put'*." nn raps

1.0 INTRODUCTION

Soil sampling is undertaken at uncontrolled hazardous waste sites and
controlled substances work areas to determine the type, degree and

\

extent of contamination resulting from previous disposal practices.

j For the purposes of this document, soil is considered to be all
unconsolidated materials above bedrock. Consolidated materials such
as bedrock or rock outcrops are not considered soil, but may be
encountered in soil borings. The procedures for rock sampling are
described in document 5618003.

Soil materials which are submerged or exist beneath standing water
such as in ponds or streams are considered sediments and specific
procedures for obtaining sediment saaples are described in Procedure
5614005.

Soils nay have variable characteristics depending upon their texture,
structure and soisture content. The selection of optimum sampling
techniques and equipment to be used for soils will be dependent on the
condition of the soil and the amount of material required for
analysis. A major differentiating factor in the selection of
techniques and equipment is whether surface or subsurface saaple will
be obtained. Surface samples are generally easy to obtain using hand
equipment, as described in Procedure 5614002. Subsurface samples are
obtained by advancing borings as described in Procedure 5614004. When
a more detailed description of the shallow soil conditions are
desired, excavation of test pits may be required, as described in
Procedure 5614003.
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The log must be completed as a supplement to the data to be recorded
in site field notebooks as described in Procedure 5621004. In
addition, the log shall contain a detailed description of the soil
encountered at the site during the sampling events. This detailed
description includes:

o Borizonation
o Color utilizing Kunsell Color Notation
o Texture using USDA or unified classification system*
o Density (standard penetration) or consistency
o Odor**
o Relative moisture content

4.0 EOJIPH&rr CLEANING

In order to minimize the chances of cross contamination of saaples,
all sampling equipment must be carefully cleaned after obtaining each
sampling. Saaple containers shall also be cleaned prior to use as
described in Procedure 5622006.

Equipment cleaning is undertaken in a Banner which minimizes
contamination of saapling sites, boreholes or monitoring wells. All
wash waters and waste products generated during cleaning operations
are placed in a 55-gallon drum for final disposal.

Sampling equipment is brushed with a wire brush to remove soil
particles. Samplers which have been in contact with oily samples
shall b» viped with absorbent cloth and then with reagent grade
methanol. Samplers which have not come in contact with oily
substances shall be wiped with a dry cloth. The samplers are then
washed with a warm detergent solution (Liquinox, Alconox), rinsed with
tap water and distilled water, .wiped dry or allowed to air dry.

Thin tube samplers, split spoons and other boring rig equipment which
will enter the borehole are steam cleaned with approved water, rinsed
with reagent-grade methanol, and allowed to air dry prior to use.
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materials which contain petroleum distillates. Caps for glass
containers must be teflon lined.

Plastic containers made of high density linear polyethylene (LPE), PVC
or teflon are to be used when materials will not be analyzed for
organics content. Plastic containers are only used when the material
to be sampled is known to be non-reactive with the sample container.

Screw caps of the same material fran which the containers are
fabricated are used.
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Subsurface samples may be obtained at predetermined depths, at every
change in lithology or continuously. Continuous sampling provides the
most accurate record of subsurface conditions for interpretive
purposes.

3.1 Split Spoons

Split spoons are devices used to obtain subsurface samples of up
to 2.5 feet in length within hollow stem auger flights, cased
borings, and mudded holes. The 1.75 to 2.5 in ID split spoon
samplers are advanced into the undisturbed material beneath the
bottom of the casing or borehole by use of weighted hammer and •

' f

drill rod. The relationship between hammer weight, drop and
blows required to advance the split spoon in 6-inch increments is
an indication of density or consistency of subsurface soils.
After the split spoon has been driven the prescribed depth, it is
removed carefully to avoid loss of soil materials. In
non-cohesive or saturated soils a nest shall be used to help
retain the sample.

j

Following removal of the split spoon from the casing, it shall be
detached from the drill rod and opened to allow for visual
classification of the sample. When less than a 10-inch sample
has been obtained, a second cleaned sampler shall be lowered into
the hole and a second sample shall be obtained. The first sample
collected, if any, shall be retained unless greater sample
recovery is obtained during the subsequent sampling attsstpts.
The entire sample (except the top several inches of possibly
"disturbed" material) shall be retained.

Samples of cohesive clays or silts shall be wrapped in aluminum
foil prior to storage in jars, to preserve as undisturbed a
sample as possible.
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the material being sampled is of a nature which would permit
retention in the sampler.

Upon successful retrieval of a soil core it shall be described
and recorded in the log book and any disturbed soil shall be
removed from each end of the tube. Samples for volatile organic
analysis must be extracted from the soilds sample as soon after
the sampler is withdrawn as possible. During transport to the
sampling station, the tube should be capped with a non-reactive
material. For other parameter, the shelby tube shall be sealed,
by pouring three 1/4 inch layers of liquid wax such as Socony
Vacuum Product 2300 in each end allowing the wax to solidify •
between each layer. The remaining space shall be filled to the
end of the cylinder with Ottawa sand or other similar sand and
allowed to settle and compact. Plastic caps shall be taped over
the ends of the cylinder and then sealed by successively dipping
the ends into liquid wax. The tube shall then be labeled. Care
should be taken in handling to label the top and bottom of the
tube.
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SURFACE WATER SAMPLING GUIDELINES

1.0 OBJECTIVE

The objective of obtaining surface water samples is to determine the
surface water quality entering, leaving or affected by the site.
Surface water samples are considered environmental samples (containing
low concentrations of contaminants) but accurately quantifying the
contaminants present is of utmost importance. In order to obtain a
representative sample, the hydraulics of the water course must be
determined before sampling, so that the most representative sample can
be obtained. .

Either grab or composite samples may be collected. Grab samples are
collected at one particular point, and time. Flow- or time-weighted
composite samples are .composed of more than one aliquot collected at
various sampling sites and/or at different times. Because of the
unknown safety risks, as well as the changes in chemical nature of the
sample that may occur through compositing, samples containing
hazardous materials at significant concentrations shall not be
composited. Environmental samples containing low levels of toxics may
be composited.

If it is necessary to wade into the water course to obtain a sample,
the team member shall be careful not to disturb bottom sediments and
shall enter the water course downstream of the sampling location.
While in reality, it is difficult to prevent disturbance of the
sediments, it is the responsibility of the team member to minimize the
introduction of sediments into the sample. If necessary, the sampling
technician shall wait for the sediments to settle before taking the
sample.

AR7-27



Procedure: 5620001
Revision: 0
Date: 4/85
Page: 3 of 7

3.0 SAMPLING METHODS

3.1 Pond Sampler

The pond or dip sampler (Figure 1) consists of a container
attached to the end of a long pole by an adjustable clamp. The
pole can be of any non-reactive material such as wood, plastic or
metal, as it will not be in contact with the sample itself. The
sample shall be collected in a jar or beaker made of stainless
steel, glass or non-reactive plastic. Preferably, a disposable
beaker which can be replaced, shall be used at each station.
Liquid wastes from water courses, ponds, pits, lagoons or open
vessels are "ladled" into a sample container.

3.2 Manual Hand Pumps

Manual pumps are available in various sizes and configurations.
Manual hand pumps are commonly operated by peristaltic, bellows
or diaphragm, and siphon action. Manual hand pumps which operate
by a bellows or diaphragm, and siphon action should not be used
to collect samples which will be analyzed for volatile organics.

The pump is operated according to manufacturer's instructions.
The sample inlet hose is inserted into the liquid to be sampled,
and a crank or bellows is activated.

i

To avoid contamination of the pump, a liquid trap consisting of a
vacuum flask is inserted at the sample inlet hose to collect the
sample (Figure 2). Teflon tubing shall be used for the inlet
hose in order to avoid sample contamination. The hose and trap
must be flushed between stations with a minimum of three volumes
of liquid, and cleaned or replaced at the end of each day.
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Figure 2
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Figure 3 Weighted bottle sampler.
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SEDIMENT SAMPLING GENERAL CONSIDERATIONS

1.0 INTRODUCTION •

Sediment samples are obtained at uncontrolled hazardous waste sites
and controlled substances work areas in order to provide information
on transport of contaminants. Sediments consist of soil materials
which have been transported to ponds or streams due to surface soil
erosion or those materials that occur naturally under submerged
conditions. Sediments are generally saturated and may be composed of
mineral or organic materials or a combination of these.

2.0 SAMPLING EQUIPMENT AND TECHNIQUE

Sediment samples may be obtained using on-shore or off-shore
techniques. Sediment sampling equipment and techniques must be
designed to minimize the risk of dilution or loss of material as the
sample is moved through the water column. For these situations where

*

flotation devices or boats are required for sampling, extra
precautionary measures must be employed. At a minimum, life
preservers must be provided and two individuals ̂shall undertake the
sampling and an additional person shall remain in visual contact
on-shore to observe the operations.

In the following sections, sediment samplers and their use are
described.

2.1 Dip Sampler

A dip sampler consists of a pole to which a jar or scoop is
attached. The pole may be made of bamboo, wood or aluminum and
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Because core sleeves and nests are generally made of plastic,
special provisions should be made if samples are to be tested for
chlorinated organics.

The land operated core sampler will not be useful for obtaining
samples of gravelly, stoney or consolidated sediments.

2.3 Gravity Core Samplers

Gravity core samplers are used to obtain sediment samples in
water bodies or lagoons with depths of greater than 3 to 5 feet.
These types of samplers can be used for collecting 1 to 2 foot
cores, with a 2 inch ID, of surface sediments at depths of up to
100 feet beneath the water surface.

As with all core type samplers, they are not suitable for
obtaining samples of coarse - gravelly, stoney, or consolidated
desposits. They are however, useful for fine grained inorganic
and organic sediment sampling.

•\
The gravity core sampler operates in a manner similar to the hand
operated core in that a plastic sleeve of 2 inch ID fits within a
metal core housing fitted with a cutting edge. Plastic nests are
used to retain the core within the plastic sleeve. An opening
exists above the core sleeve to allow free flow of water into and
through the core as it moves vertically downward to the sediment.
The sampler has a messenger-activated valve assembly which seals
the opening above the plastic sleeve following sediment
penetration. This valve is activated by the messenger creating a
partial vacuum to assist in sample retention during retrieval.

Samples are obtained by allowing the sampler which is attached to
approximately 100 feet of aircraft cable to drop to the benthic
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GENERAL DECONTAMINATION PROCEDURES

i.o

In order to reduce risk of transfer of contaminants from areas of
known contamination to known clean areas, decontamination of personnel
and equipment is required. A description of site area contamination
zones is presented in Procedure 5621001. The decontamination
procedures shall be established for each site based on the degree of
hazard associated with the site and the amount of contact with
hazardous materials resulting from sitt work. Final decontamination
procedures shall be reviewed and approved by the site Health and
Safety Manager. This procedure contains only general decontamination
protocols. Specific decontamination protocols are presented in the
REM II Health and safety Assurance Manual.

2.0 DECONTAMINATION GUIDELINES

2.1 Personnel and Equipment .

Decontamination of personnel and equipment is accomplished by
washing, and collection of washings and used equipment for
treatment, prior to deposition in sealed drums. A general layout
of a decontamination line is illustrated in Figure 1.

Decontamination procedures ara designed to remove contaminated
debris or liquids from protective equipment. Sufficient water
and solutions will be available at each site to wash the
materials from clothing. Typical decontamination solutions may
consist of either 5 percent sodium carbonate (NajCOj) and 5
percent tri sodium phosphate (Nâ POj) 4 Ibs each to 10 gallons of
water or 10 percent calcium hypochlorite {Ca(CLO)2) 8 Ibs to 10
gallons of water. Rinse solutions generally consist of 5 percent

-\
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Figure 1 General Decontamination Layout
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solutions of trisodium .phosphate. Decontamination solutions of
dilute HC may also be used when appropriate. The final rinse for
all procedures is with clean water.

\
2.2 Decontaminated Garment Storage

Decontaminated outer garments are stored in a designated area
within Zone II. Only those under garments which will be
laundered or which do not need to be decontaminated in the
decontamination line are brought into the trailer.

2.3 Emergency Decontamination

For emergency decontamination, an outdoor shower shall be located
within Zone II and supplied with clean water under pressure. The
shower will be located above a grate which allows for collection
of all wash waters and a pump for transfer of the used water to
properly marked drums for disposal on site.

2.4 Intermittent Work Sites

No decontamination will be required for outer protective clothing
as it will be discarded. If equipment becomes contaminated, it
should be properly stored and secured in the contaminated zone
until a later time when it can be properly decontaminated.
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